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ABSTRACT 

r«,,rc.o^«*« °* t»ie^eight papers presented in this voluae 

represents a special type of study carried out under the auspices of 
a worjing group of professional geographers involved with the High 
School Geography Project. The papers are written by geography 
JncJino^r secondary level with the purpose of creating units of 
instruction, designing pupil activities, and locating suitable 
classrooj and laboratory materials. A way in which the geographic 
method of inguiry can be applied to problems within the student's 
environment, a demonstration of how students develop an understardinq 
of scale, a unit of study in physical geography, a Regional IppJSacS^ 
to geography, and an exercise in problem solving related to food 
production, are topics of the first five papers. Changing attitudes 

:Z ^J? u° Jhe professional geographer, the classroom teacher, 
and the high school student involved in the projects are reported 
^^niL"^ ? challenges and responsibilities confronting those 

concerned with upgrading geography in secondary schools are observed 
in the next two papers. Finally, a guide to future participants in 

u?"" Z*^;"^"^^ structure of geography with reference to 

1a th*^ spatial distribution, and areal association. 
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The High School Geography Project 



Clyih- F. Kohn 



"Ot all thf aciulfmic subjects that t-vt-rv civili/.ccl human ix'ing ought 
to learn well. Keography is the most neKlectecl in American o.Ilefies and 
sch(K)ls. Many senior high )ich(K)ls do not teach the subject at all, and manv 
colleges offer it only as an elective for a few students who plan to go on to 
graduate sc-h(K)l to bi-comc professional geographers. Yet it seems obvious 
that the need for geographic knowledge grows as our planet shrinks, as 
people travel more, and as we are brought into ever greater deix-ndence on 
the {K'ople of other lands." 

This statement. re|-K)rted in a newspaper article apiiearing in the Pitts- 
burgh Post Gazette on June 29. 1959 and attributed to Dr. Paul Woodring, 
hducaiion Editor of tKe Sutuniay Rcvii w, may well be considered a preamble 
to the High Sch(X)l Geography Project. It echoes an earlier statement of 
Dt. John W. Studebaker, a nationally prominent educator and a former 
II S. Commissioner of Lducotion, who once siiid. "Apart from rather back- 
ward nations, we are more illiterate geographically than anv civilized nation 
I kn()w. . , . Yfi.ang jx-ople stop studying geography in about the seventh or 
eighth grade of the convnon sch(K)l. if they get that far, and for the most 
part they are taught up to that time by teachers who stopix'd studying 
geography at about the same time in their sch(M)l courses. If we can net 
out of that p)licy an intelligent understanding of the world on the narf 
of tho.se taught. 1 would like to know how to do it." 

It is obvious from statements such as these that American students arc 
not b<.>ing provided with adequate instruction in the study of cultures and 
areas beyond the .Americas, or for that mutter, within the Americas. 

For a nation which has assumed a major role in world affairs, and whose 
ec('nomic, .social and political deveio^iment in the second half of the twentieth 
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unuirs Ji*|viuK. to .1 irni.irLhIr JcKfiv, on I'stiiWishinK siahio ami ivace* 
Kil wuikiiiki ri'Luinns with liik^hK iIIvith' ciiltinvy ironomics ami counirits 
111 uihu nl tlu' \\uAi\, it is p.iiailo.xiial thai m) little atlcntinn is given 
tn the stiuK i)| these |M'oples aiul eniintries. Ihe need lor Miund Reo^iraphic 
insliinthMi in ni»r puhlie sdnMils was implieil in a nwssiinc of our late 
Piesiikni. |i)iin I . Kenneih. to the American Cieographical Society^ New 
Nork (its. on Deeeniher I^^M. Cnntaineil in this mcsH;ij{c were the 
l-'llnwinu st.uements "Ihe wcjrk nj k-eok-raphers has always km es|K'eially 
lueaninkifiil to mankiiuL Hut never more than Uxlay. In the search for 
pe.Ki* .iiul In) means tn Wwl. elothe atul shelter the world's |>opulations, we 
lueil nni uiiU the pieeise ami et»mprehensi\e knowleilRe that the jjeographer 
•iKeis to Us hut also the hreailth aiul \ariet\ of his many ivrs|KCtives/* 

In l'»^S. the Assoii.itiun n\ \meriean (JeoKiaphers and the National 
C'ouneil for (Jeo^raphie I due.uion reeoKni/etl the critical need for improv* 
ink- hoih the (juantity and quahty of Keographic instruction and materials 
hy esialilishinvi a Joint Committee on Education. This Comtiiittee was in- 
stiiKted In I reeonimeiul practical steps to Ix* taken in improving the 
status of vicnviraplu in education. ,2 find means of putting itito effect 
ihesf lei-'iiinieiulations. and A work citjsely with other educational organ* 
i/.iiiuns lu pmnioii* v>eov>r,iph\ as a discipline, particularly in the secondary 
skhoni s\sicin. I hese viojU ivflecteil the conviction of the geography pro- 
lissimi ili.n insiiukiion in k-eok-raph*. needed to he thoroughly and critically 
n-Miwed in liuhl of the ad\ance!. in the discipline, and in terms of the 
i;io\\invi lui'd lor a heller untlersiaiuliiig u{ peoples in all parts t^f the world. 

\liei leni;ih\ discussidiis of ilu* ways in which die teaching of geography 
nrcdcd Im Ik- iinpro\c'd. ihe llikili ScIukiI CIcogiMphy Project was selected to 
hi- di\clopc'd lirsi Ihe ohiecti\es of the Pnijcct have Ix'cn twofold: (1) to 
iinpro\r ilu lontcni nl* courses in geography at the freshman-sophomore 
li'M-I. .iiul 1 lo develop new instructional mateiials for use in these courses. 
It is rxpnied iliji ihc Project will lead, eventually, lo the creation of a 
i'lu \e.n "di-n .insir.iiion eour'v/' together with the nccessiuy study aids. 
suppK inrniarv re.ulinki hiaierials. classriiom .iiul lal)<)ratory exercises, pro- 
iiiainiiud k-^M.ns. .nul suilahle tests, it will he designed as a "model" course^ 
ire.ihil I." lullill the ohjeelives of modern i.^ok^raphic instruction. 

Ihe Prniea w.is initiated in the lall of with the ap|>oinimcnt 

o| a Wnrkinu Cuuup o| prolessional vicov^raphers. This Working Group 
was aski-.l tn define f)asie ideas in ueograj^fiy. outline geographic mtthods 
"t ini|Uir\. and stale the skills which it thought should he developed at 
ihe hii^h sihnol Ie\el. Out of these discussions came an Advisory Paper 
dircUeil t»» leathers assneialcd with llie .^ecoiul phase* of the Project. 

Durinki this later pliase. ten experimenting and twer.ty cooix.»rating tcieh- 
ers wnrkid with the concepts, understaiuliiik's. and skills outlined in tho Ad- 
\is.)i\ i\iper. u'catinvi units of instruction, designing inipil activities^ and 
Ini.iimv: suir.ihle J.issrnnrn .ind l.ihnratJ)rv materials. The ten experimenting 
iiailwis wen rele.ised fniin their regular tcacliMig duties, except for one, 
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tT .it ihc nvtst tun iDurws. in onliT to iIcmiU- the nuniiulcr nt their tinu' 
t(» ikwIdpinK luu w.ivs <.l" tiiuhinn ^I'ltKupliii- liicts. iimk'rsi.iiulinKs. mul 
ctinupts. Lull uf thy thirty pariicipatinn tcuhi-rs was iissiniu'd a 'Vi'Kraphy 
umsithant""- ii pn(IVssii)ii.il ni'iinmphcr in a lu'.irhy uillcni- or iiniviTsitv. 
Ihv^' pnilcssiimal Kcii^raphcrs HU't ri'Kularlv with thi-ir asMKiu-il tcaihtrs 
t.i ilisc-UNs iK'u research liiuliiiKN in Ki-i.k.raphy. ni-\\ nu'thmls ul" analvsis. 
atid lu'u ua>s ol i.iokinvi at yi-oKraphic iai-.s. lonu-pts ami Koiu'rali/atimis. 
Aitnyi-thiT, th»' participating toaihcrs trcatul mhik' KK) units, Their work 
uas oKinlinatuI ilurinw thi- aiaik-niit yi-ar, |4()2(..<. \n l>niri.ss4,r lUnry |. 
Wartnan. un k-avi- Jn.in Clark UniM-rsity. PriiiVss.tr William I). Pattisim 
HTvi'il as Dirirtiir oft the Projut thrnuKhoiit tlu- first two viars, 1%1 |i>()3, 
Imuls ui-a' niadi- availabk- Inim the l iiml hx- the Aclvana-iiieiit of l.iluea 
tion. I'Diil loinulation. to initiate the Projeet, 

l-aeh (iF the paiKTs inehuU'd in this viihinu- represents a speeial type uf 
stiuly earrieil i.n ilurinx the aeailemie year. I%2().^. TIk- I'irst hy l)r, IK-rtha 
<i)ya Thiinipson is an example of an exerein- in prohleni snlvinK ileveluiH'il 
ilurinK ;> study of f(HKl procluetion in the United States. I ler students smiKht 
to hiul out uhy Ohio showed a notahle deeivase in uhe.it production uhcn 
the hKUrt-s lor Hh^ vu-re compared with thosi- (\.r l^Sg. 

j<.hn .Neal's pa|H'r indicates a \\a\ in which the ^eo^raphie method of 
incjuiry tan k- applied to problems within the student's immediate environ- 
ment. 

The paper hy ilerk-rt II. Iriedman denionstrates hou students can 
deveh.p an understanding of sc.ile as an instrument u heiehv successive 
levels ol j^cnerali/ation can he reached. 

I he fourth pa|Kr hy I'redcric A. Hitter deserihes a unit of studv in 
physical Kf'Mraphy. It ..utiines the Ica-nin^ experiences of the students 
as they worked with earth sun rel.ui..iiships. the elements and controls of 
weather atui climate, the characteristics .md areal distrihutii.n of climatie 
types on a world nale. .uul the .issiKiations existing hetwecn and within 
climatic ty|X's. 

"I he fifth paper pren nts ,i rej-ion.d appn.adi to the studv of weoj-raphv 
at the hi«h school unit and w.is eontrilnited hv Peter Cireco. It demonstrates 
. still another way of ni>.,ini/inK a course in the diseipline. The focus is on 
the loeali/ed as.M)ciati(.ns of phenomena which make an area distinctive, 
that is, a "resit>n." 

Dr. Pattison presc-nts some channin^ attitudes that he ohserwd on the 
part ol the prolcssional ncKrapher, the cLissnHun teacher, and the hinh 
school student during the second phasv of the project. Dr. Warman pre- 
sents ten ipiestions most frnpientK raised h\ school .ulmiiiistmtors regard 
lUK the role ol yeonraphv in the hi^h school pronnun of stu.lies. lie ^ives 
his answers to these ipustions. kit suj.- >ests them as additional chalJriiKcs 
and responsiklities umfrontini. .ill tiiosf concerned with the upKr.ulim. ..f 
yeonraplu in our "-eumilary scliools. 
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Ihc final paiKT. Sumc Comwvuis ahuui a Sinuinn' of in'onmphy 
uith hntk'ulio Hvfvfi'^tci' io llvojiraphiv lavt, Sfuuial Distrihutiou and 
Auiil ,\>snaatiuH, Uii> prcsc»nicd by Professor lulu in N, TSnmas at the 
CKwIaiul Seminar for the ten cx|K»rimcntinK teachers in August. 
and Sieved a> ^uiile to many uF the teachers during the ensuing year 

The editor i> indebted tn all those who have contributed to the success 
ul' the I'irst phases the iiiKh Schi)ol (Jeography Project. Without the 
help ol' the professional gc*ography consultants and others, the classr(X)m 
teachers who have contributed to this volume would not have been able 
to KXKWW die units i)f instruction they deserilxv 
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An Experimenf in Problem-Solving 



In ilu- i-.\|HTiim-iiMl liiuli hIi,h,| v.n.kii.i|ilu (.nuiM- ik-vi-lopul at I'iihv 
waiul.i lliyh Silinnl iliiiiiiv. till- .u-.uk-mif \'H^2(^^, ilu- pnihk'm MiK'in^ 
im-tli..il ul insiiiutinii u.is intnukiml in .1 unit ..1 stiulv on I'.hkI imidiictum 
in Uniu-il St.iti-s. As niu- ol iluir .issiv;nniciUs. Muik-nts wen nskoil to 
ii.nMnKi ,1 lint iii.ip slinuinu tin- iliMnlunidii ..l' uluMi pruiku-tinn in the 
lilUvn k-.ulinv- w lu-.it pn.Jiii inn M.iirs U,r Wliili- o.lkrtinK iliita IVom 

tlu- .ik-rkiiliuMl u-nsus Icr tkii m-.u-. iIu M.itistiis lor ulu-iii proilai-tinn in 
O il., l.-r hH4 .„ul IWSM unv not. J In ilu- ^luk-nlv A .|ui-Minn .nosi- as tn 
\\hv wluMt pv.Hkitii..n in Olii.. Ii.ul Juiv.isal Imm -1^ millimi to 24 million 
I)II>Iu-In iliirinu this I'iM- u-.u pi iioil, 

Oni- stiiik-ni .iski-il ii' In- iniulit ni.iki- two liui iii.i|is oj w luMt pioiliiction 
lor Olii... niu- lor |^)^4 .iiul tlu- ..tlu-r \\,r l')^4, 1,. mv uIu-iIut oc not tk- 
ilfilnu- u.is himummI tlii'ouuliuiit tlu' si.iii- limiiv I . Upi.n u.nipk-tion ..!' 
tlu- tu.i nups. (Ill- siiuknt u.iulu.lc.l tli.ii .1 Jiviv.isi' JiJ .,mn- in all uunitii-s. 
lu't tli.ii 111 M.nu- iniiMiii's till' ilulini- .ippi'.n-ul to In- > i-nil ii .intK mvati-i 
than 1-1 nilu-is. Ilu- snuk-ni's l.iiluiv I,. h,.M .in iji-ntiial or unilurm dot 
MA- laiiM-il M.nu- slinht inu.nsisu-iu ii-s ni liis n|)M-nalions. 

Ilu- r<i||..uint; •■ixpl.iinirs." In pdilu-si-s, wnv simKi'Mul hv tlu- ilass 
to .iiiuniit lor ilu- ni-ni-r.il ik-i. ri-.iM- in pnuku iion Inr ilu- M-ars ^^), anil 
lor tlu- jiLiu- iM plan- ililTi iiiui-s clisi-rM-J nn tin- i-nmp|i-ii-il maps; 

I. Ilu- ili-i-ri-.iM- ill wlu-.ii pMiiluiiinn in Oliici rroni |0S4 to was as 

M.iiati-(| uitli a ili-Jiiii. in ilu- ik-ni.iiiil lor Uniti-il Stati-s ulu-at on tlii- 
\\orlil markit. 
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An Experiment in Problem-Solving 




I'lqun} I A, Wheat Produced in Ohio during 1954. 



I 111 ill M.l^.- Ml \^lu.ll ph'Jlkth'Il !n C)h|n I lUlll 1^J^4 t<) l^J^^) \\ iJS *»S* 
^-^:.iU-.| villi .1 iImmv^i- in \\u vlut n( tlu' VllU'lil.in |H't)plc'. 

I h^- iltui.iM m vvlu.it p)..Jiu ticn in Ohio IVcjp> to PJ^^) oc'tunvd 

lut.tiis^ ! v.is.i M .nwlu.ii vi.n in tlu* imp rnialinn pailrriK 

I III .|< I u iM :n v.Ihm pi-Khutmn in Ohio iinm h^^4 ic was as 

^'i.i iUi! \\\) I It Jim in o'liniv wlu.it auva.L^i* alh^tnu'nts. 
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Whaat Produced .n 0 H 10 dunnq 1959 



i • Hfi^'i^ 




One do+ e<|aaU 
\000 ioa 



figure ifl. Wheat Produced in Ohio during 1959. 



^ 1 lir tic'uv.isi* in wluMi prnilialioii in Oliio from 1^^^4 to 1^)S4 occurred 
InvaiiM' ntluT trnps were ahle to compote successlully for acreage [^re* 
\ ituisK iiseil fnr w luMi. 

I he dcuiMM.' Ill wlieai protluclinn in Ohio frotii 19S4 to lOS^ occurred 
heiause farm land had heen taken out of vrop production and usotl 
l'»r Mthcr aeiixities suth as manuraeturin>». urhan d( \'elopnient» recreation^ 
and mnuuk;. 
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^ An Experiment in Problem-Solving 

Testing the Hypotheses; Rejection and Acceptance 

\lui ix.iininmu .n.iiLil.lf J.it.i, .1 stmkiit ivp-MUil iImi tlu' llniial 
St.m-s li.ul i-\|iniiiil v.; iiiilli..n IhisIk'N ..1 wIkmi in |MSS, ul\ million in 
\'t^'K .iiul -|i (nill.nn ,n Mr ivyivliul his inal)ilitv to smirc data 

l..r hiM. Init un tlu' Imms ..1 ilu- cl.it.i ..l)i.,iiu i| uMulmlul tli.it ilic inuvasi-il 
salo. trum hixs |w„() i|ul n..t ii.cliuiir .1 ciuluu' in uorki ik-m.uul tor Uniii-il 
Stall's uluMt. Ilniu'. ilu- liisi lupmlusis uas ivjirial, In otluT words, 
tlu' dvJini' in wluMi iMoiluuinn in Ohio lu'tuivn r)S4 and |y'59 was 
not dm- to .,n\ drdint- in ilu' dniiand lor LInituI Stairs uhcat on thi' 
\\<'ild niaiki'l, 

llu' instru lo, ilu-n pUvd ilu- h.llo\Mnv; I'rodmiion and sales data for 
Uhio .)n ihi' ihalkboard; 

I 111- Prodmlion and Sali-s o| Wlu-at 
In Ohio |')S4 anil 

1''^+ 4\:(i2. hiishi-ls i^).4W.7|4 bushels 

l''^4 ^K.-;f.\:-;||nislu'ls 19^^) -2MI\W)7 Inishtls 



Prnilluiioll 

Sails 



t _\as quiikK notui that a laii^u |HMii-ntaKi- ol' the ulu-at produird in 
1^'^^' had hirn sold than in l^)v+. Ilu' dass riToi-ni/ul that this indieati'd 
n.'ili-iaasi- m thr .viivnta^r oj' s.ili's and thus n-jirtul tin- sirond lu pothosis. 
It was i.-nihuii'il that tlu- di-iliiu' in wliiMt prodiiition in Ohio I'rom 1^54 
to "J^'i did not ri'lli'it a ihank^i- in tin- dii-t o|' thr AniiTiian pa.pk-. 

liu' stiidi-nt who proposi-d till' third lupothi-sis si'i-un-il whi-at prodiic- 
ij.'n data tor thi- tin Mar puiod. l^m to h)^9. II,- analy/id and Kraplid 
Uii-si- il.ita in ..idi r m i|,-ti-riniiu' wlu-tiu-r or not tlu- di-in-asi- was rmirriMit 
in an> kind o| rirot;ni/;,|,|i. p.,iti-rn, Id- n-ioniniuuli-d that thi- third hvpoth- 
I'Ms 1.1- n-iiiti'd. and that tlu- ilass aurpt tlu- iviu lusion that thi- divlini' in 
whi-at p:-..duition in Ohio Ironi I'Jt4 to was not assoiiatal with a non- 
wni-ai u'.ir in thr imp rotation patti-rn. 

lo ti-M tlu- loiirth h\potlu-sis. whiih most studi'iits thoiiKht was the 
niai.ir n-av.n lor di-i ivasi'd proiluition. data win- ohtaiiu-d -0111 tlu- AKriail 
tiiral Stahili/atinn and C'onsi-r\ation C"oiniiiitti-i- in C:oliinihus, Ohio. Based 
•ui tlu-ir anaUsis of these statistiis. the elass deeiiled to aeeept the hypothesis 
as oiu- ..I tlu- important laiisi-s of deereaseil produetion. They were surprised 
to liiul, however, that tlu- ileerease in eouiuy aeiea.ue allotments was not so 
Mi^niluant as tlu-\ had antieipati-d. The follow iny tahle jjives some examples 
in whuh laik^e pioduition dei reasi-s wi-re .iieompanied h\ relatively small 
di-i lines m ai iiMi^e allotnu-nts: 
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W luMi Prniliiciiun W'Iumi VtuMv-c Allotiucnis 

in huslu'ls^ in Inislicis 

h}S4 iwvj DilTc-iriuv 

State Tiit.il 4'^.(U)i).()(K) 2').( )()().()()() |,"*S^/)|4 LS^'^.SMf) h)().(M8 

P.iultlinu C\). ()S4,''(n 1 |().f>(N .^.rol Jr.,^^^ I4S 

AiLmis Cu, \^A1.^ \1.2')U 1.127 

.yitihula C'n. V'^S.s:! H^.lHi) l^Ai)') -54(1 

It was LkviLlul thai the ntluT In putlu'scs luul tu hv invi'stiV'iU'd in 
detail, particularly when it was luiteil that the fanners ui' Ohio aetualU 
planted less than the emint\ aerea^e alhitinents perniitlej. as IuIIdws; 

C\)ni|)aris(>n of Allotted and Planted 
Acreage in Ohio ■ l^)^4 and h''^^' ^ 
Veai Allnttetl Aerea^t' Plantetl Aereav-e Differenee 

^^"54 K7r'?.^)|4 1.74(MK)() n,M|4 

One student ar^uetl that these data etudd be explained In* inereased teeh 
nolo^^ieal kiiowletl^e. that is. farniers ct>uld ^et more from less aeres, so less 
was planteLi to wheat. Since nian\ tluiUKht this was the explanation, the 
instructor ^ave wheat crop yielils as 27 bushels per acre in l''^^4 and 24,^ 
Jor The students were surprisetl. The instructor then asked them to 

multiply the 1.2('>4JXX) acres planted in h)^^) In* the difference in yields 
betwern h)^4 and 1^)^^^. The students readily saw tliat more would have 
heen pnnlueed in l^o^) if Farmers had been able to reach the l^)^4 yield. 
It was at this point that the stuilents decided that unfavorable weather 
conditions mi^ht have accounted for the decreasetl \ieltls. Hence, a seventh 
hypothesis was intr(»dueed: "The decrease in wheat prinluetion in Oliio from 
19S4 to 1^)^^) was associated with an unfavorable v^rowin^ season duriui^ the 
year in which the 1959 census was taken." .An interview was arran^eil with 
the vocational a>^rieulture teacher ami his class to secure informatitjii rela- 
ti\e to critical periods in the ^^rowth of winter wheat ami. in addition. 
I^ossible crop competitors for wheat acrea>^e. The stutlents then checked 
the acreage for other crops for I9S4 and Onlv corn and soybeans 

showed an increase, with corn increases too small to l)e significant. It was 
ileeided that further testing of the fifth hypothesis relative to cn>p com 
|)etition would He necessary, and that a soybean map should be n.acie to see 
it areas of decreased wheat production were also areas of inc.easetl soybean 
prtnluction. 

In order to supply relevant data for testing the sixth ' vpothesis. it was 
noted that the numl)er of farms in Ohio declined by )t Irom 19^4 to 
19Sy. In the uidielie\in>» students, the instructor explained tuat 7,()()() cif 
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tlu-H- urn- .iitiil.titui to .1 iviKlinitiun o|' tin- term, "(anu," Some o|' tlio 
di-Uiiu-. li..\MMr. u.is .ittiilnitul t.. tin- nHM>{in« of Cnins. lor the awraKc 
farm ma- ..| Ohi,, uKriMsu! i'mm .ktcs to 1.^,^ acres in tlu- CivvvLMr 

|K-n.Hl from l^-l to (),1um- contrihut-nK lactors suKKostui iiUTcased 
urban sprawl, tlu- iKvi-l.-pnu-iit of tuw parks, ami strip mining, The I'iclil 
consultant on tlu' iliv-li ScIi.h.I Project. Prolessor I (enrv |, Warmun. suR- 
ijesteil that tlie .ledine in proportion of all land in farnis ur the ehanKC 
in the niinii.er o| .lues of farmland cultivated mi^lit he us«.-d as indicators 
o| competition Imm other acti\ities. 

C'ommiitees were selected to ni.ip the dependent variable, that is. the 
phenomenon whose spatial \.ni.ition uas to he explained. In this instance, 
the dependent \arial)le was the vari.ition in ej-.tnued wheat production from 
l^'M to IM^M Ml Ohio In counties, and the tentative independent variables 

the poss, Ml. i.x|,|.„ners were; I county u heat acreaKc allotment ehannes. 

^ huiiitlilv dillerences in temperature and precipitation. (.^^ changes in 
sovbe.m aereane, .mil 4 eh.innes in farm aereaKcs, Clian«es in wheat 
acreai;e were m.ippeil to depic t the depenilent variable and to facilitate visual 
I orrel.it ion, 

\ siiiiplifieil .|u.uititati\e s\steni uas devised for construetinn the neees- 
sar\ maps I i^ure 2 . The differences between the 19^4 and l^Sy data were 
dm-rmined jov imiI, count\. for both the dependent and independent var- 
iables with the exception of the temperature and precipitation chanKcs). 
I be averaije count\ ihaiiKe was calculated for each variable. The svmbols 
-. and 0 were pl.Kcd upon each map accordinw to fixed criteria, I-or 
example, in the c.ise of farm .u re.iKe diannes. a " + - was placed in a coontv 
il the cnuntv decrease w.is eipial to the state average or greater: an "()" was 
placecl Ml .1 iount\ if the decrease w.is less than tlie average for the state. 
■ \ "-- W.IS pl.icul in .1 eounty if an increase oecurretl. 

Ibe "we.ither il.it.i committee" placed its information upon eadi of 
their m.ips usini; a:i.is deternuned liv the state climatologist. Two different 
colnrs. blue for l^)^4S^ and red lor 1^)58 S^). were used in reeordinR the 
temper.iture .ind precipitation data on each of the climatic maps con- 
structed. I he l^)S4 d.ita were placed above the data as shown in 
l ii;ure ^. l ive inc h and six incii isolnets for a 48 hour period were placed 
on the l.uuiar\ map. 

After all the m.ips h.ul been constructed, they were placed upon the 
bulletin bo.ird. Students \\ere ui«ed to iheck the extent of spatial covariance 
visu.ilK. Later a elass period was set aside to test hypotheses 5, 6, and 7 
usitiu this method of \isual correlation. During this period students con- 
i hided that the in.ip depicting dianges in wheat production indicated that 
ai: counties ii.id experienced a decrease in wheat production with the great- 
est ilci lines in the M.iithwestern. the central, and northwestern parts of 
the st.ite f igure 4 . Similar results were noted using the map showing 
cb.inges it) whe.it .icre.iges. 
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Figure 2. Farm Acreage Change, Ohio, 1954-1959. 




figure 3. January Temperature and Precipitation, Ohio, 1954-1959. 
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figure 4. Wheat Production, Ohio, 1954-1959. 
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figure 5. County Wheat Acreage Allotment, Ohio, 1954-1959. 
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One stiuk'iu noticed thai the ^aMlcsi decrease in wheal acreage alKu 
ment dccurred . areas where the Hreatesl changes in wheat priKiuciion oc- 
curred I'i>»ure S . In li>^hl o\' this obst^rs'aiion, the students' previous jud>^- 
ment rehui\e tn the wheal acreage allotment hypothesis (hypothesis 4) was re- 
allirmed. llc)we\er» one exception was noted in the southwestern part of 
the state where a >^reater than aserajje decrease in production occurred but 
where iiJ)\ernment allotment decreases were less than the awrage I'or the 
state. Students also obser\'ed that a less than a\'eraKe decrease in wheat 
atreav^e allotment chan.k^e and a less than a\erage decrease in wheat acreage 
chani»e occurred in the southeast. Here, howe\er, there was an abo\e 
average decrease in total [arm acrea>^e. These obser\'ations plus their knowl- 
ed>ie of urban spraw K park de\'elopment» strip-mininj^, and reforestation in 
Ohio led to the acceptance of the sixth hypothesis. It w*as concluded that the 
decrease in wheat production in Ohio from 1954 to 1959 was positively 
associated with comiK^tition for land by other activities. 

In looking at both the wheal acreage and so\ be- .i acreage maps (Figure 
()\ the students concluded that where greater than average wheat acreage 
decreases occurred in western Ohio, soybeans showed an increase. Thus, on 
the basis of these observations they accepted the fifth hypothesis and con- 
cluded that the decrease in wheal production in Ohio from 1954 to 1959 
was associated in part with the successful competition of other corps for 
acreage once planted in wheat. This judgment was reaffirmed when weather 
c«>nditions were later investigated. The students pro|>osed that the winter 
wheat crop might have been destroyed by wiclement weather conditions, 
and that a spring planting of soykuuis might have replaced the wheat crop. 

Some wetness in the northwest was noted in November, 1958, for those 
counties where an above average decrease occurred; severe temperatures 
with much less precipitation and no snow cover in December of that year 
might have caused freezing; and flood like conditions occurred in January of 
19S^i in two of the areas of greater than average decline. The isohyets of 
and 6 inches for a 48 hour period include most of these areas (Figure 3). 
l-ro/en flood waters in lowland are;is possibly caused suffocation of the 
wheat plants. "Fhc above average precipitation of May and June, 1959, did 
not cov arv v\ ith an above average decrease. The "adverse weather condition 
hvpothfsis" was therefore accepted, and the class concluded that the decline 
in wheat production in Ohio from 19S4 to 1959 was ;issociated with ;m un- 
favorable growing season for the year on which the 1959 figures are based. 
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figure 6A. Wheat Acreage. Ohio, 1954-1959. 
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figure 6B. Soybean Acreage, Ohio, 1954-1959. 



An Experiment in Problem-Solving 

Summar/ 

Of ilu' H'M'ii liNpoilu'M's propi^scil hy tlu' sUaU'iiis. three were quiekly 
reiecleil. I)iit. ijii the basis n|' avuilahle iLua, four were aeeeptej as possible 
'Vxplaiiiers" |nr ebaiikies in wheat prniluction in Ohio between 1^54 and 
h)^'^). Whereas, in the beyinninM. several students believed thai iheir par- 
lieular hypothesis was the explanation, they all agreed that the solu- 
ticui was nuuh nmre eoniplex than they had anticipated originally, I'hey 
were sati-lied, however, that through the use of statistics and the process 
o| visual ^.I'rrclatitMi they had determined the major factors contributing to 
the decline in wheat productij^n in Ohio Tor the years indicated. 



Paper No, 2 



Teaching the Principles of 
Industrial Location 

John P. Seal 



During the academic year. 1%2 6.V two experimental cnurses in K^^o^rapliy 
were taught at Newton lliwh ScIkh)!, Newtonville, MaNsaclnisctts. as part 
of the lli^h School C;eo>»raphy Project. Hoth classes were offered at the 
twelfth Krade level. The S8 students in the two classes were enrolled either 
in the commercial or lower colle>»e preparatory curricula, and had Ix^en 
selected and ^nuiped homoKcneously by the IBM data process. The median 
l.Q. for these students was 101. Of the total only three had taken a prior 
hi^h sc^hool course in K^-'o^raphv. .\i midyear a lettcr^rade breakdown of 
all marks received by these students within the social studies department 
showed that 6 per cent had received A*s; 29 \Kr cent. IVs; .^5 [kv cent, C\\ 
21 per cent, Ds: and ^ ^X'r cent. Fs. 

The learning fX|vriences discussed in this paper arose out of a local 
incident. In the fall of l%2. the Raytheon Manufacturing Company, an 
electronics firm employing approximately workers, exju'rienced the 

loss of several governmental contracts, thereby causing a K^'neral reduction 
of emplinees. As a result, the life-motif of many of the students of Newton 
IliKh School uas tlisruptod by a sharp decline in parental income. For 
y(Hm«sters reared in a ....Tall atmosphere nf affluence, such an event was 
catastro[^hic. Class questions were raised as to reasons for this situaticm. 
From a |x.'daKnKical standpoints the "felt need" for sonic rational explanation 
was readily apparent, and the class was motivated to find answers, if possible, 
for the questions raised. 

F-ew of the learners rcalixed. howeven that here was a problem with 
distinct Kt'«>Kraphic owrtones. The students, like many other groups, were 
confronted with a problem, the K«^M)^raphy. economics, and politics of which 
dwindled in significance before the problem itself. Since the business of the 

15 
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il.iss u.is t.i liani uiM.i.iM,)|iic' piiiuipli's .iiul tuiuvpts. tlu- KiM)«r;iphic i|i- 
iiKnsi..ns ..r tlu- pinhli-.n ivivImiI ivntor sta^o. Tlu- iiistriictin- m;uk- it a 
|v.mt. h..\M-\ii-. t.i ivfVr tn utiui .is|x-its ..f tlu- i.ssm- ulu-nc-vc-r it sc-cnu-il 
.ippiiipii.itc. 

Alter tlu- pr>>l)lini li.ul iuni ili-liiiul uitli (.l.irity. tlu' Mcidi-nts in- 
iliuual tlu-ir iIcmiv to kiiuu why p;iitiail;ir iiuliistrii-s lutati' in or mi>;r;itf 
Irnm spailii lut.itinns; why C";ilir..inia lirms tDiilil alTirt Massaduist-tts 
p.ur..||s. anil why smm- Iniatinns sivm to attract particular kiiuls of in- 
liustriis l^niiii- liki- prnhKnis. Al'tir intrucliictury ri-niarks by iho teacher 
aiul ckiNs disciisM.ins hascil nii rcaJinns in several ccnnomic ncDnruphy text- 
hnoks. tin- Mmlcnts listcil tk- i-cncrally accepted criteria lur inilcistria'l loca- 
tinn proence ul' natural resources, markets, anil puuer. In adilitiun. they 
M..ud that snmc industries appear t<. he "r.M)tl.u,.e." Other criteria, including 
politic.il st.d)ilit\, a develuped circulatniy system, availahilitv of skilled |ahi)r 
ami iincstmcnt capital, .ind yeiieral cultural ailvaMtaycs ul" one site i)ver 
another ucre ruleil seoiulaiy to the pruhlem. .inel iluis omitted I'roni the 
in\cstii;.itiiins. 

The Study of Resource-Oriented Industries 

I" Ntud\ the relation.s of n.itur.d resources m plant location, the paper 
.ind pulp iiulustr\, the I'ru/cn concentrated juice industry, and the fishing; 
mduMi\ were selected. The "c.isr study" .ipproach uas used in all instances. 
1.1 MuiKmi; the fishing industry. I'iekl uoik in the Bu.ston Ciloucester area 
hy .1 cl.ivN committee pr.)\vil to h.ive a hi«h eilucatiunal value to both 
Mudcnts and teacher, l ollow iny an initial invest i,i;ation. the shelirish aspect 
of the fishing iiulustrv heyan to intrigue the I'iekl uotkers to a marked de- 
urci-, .\s .1 ivsult. fishermen were mter\ie\\ed; the executive ofricers of 
Howard Johnson's, .i m.ij.)i- huu-r of lish. were consulted; and an executive 
"f a Ic.iilm^ lish packini; house, (iorton'.s. was contacted. The class also 
rcMcwed a copy ot a stuily sent to the then Governor of the C^ommonwealth. 
(.o\ernor \"o|p,.. iiuludini; recommendations for improving Xhissachusetts 
fisheries. As the class e.xpandeil its study to include the fresh waters of 
the C h.irles River, the teacher was contacteil hy a memher of the .\hjssa- 
cluisetts St.ite l.enisl.iture uhn uisheil to duplicate the class room method 
--I usini; ')> \eitiial .ari.il photoi;iaphs to lecon.struct the Clharles River 
l^ism f..r .ui indoor "|u-|d trip." The state legislator was also concerned 
with offsborr fishitii; .uhI ri\er pollution. 

It w.is durini; this .icti\itv that the class became aware of the many 
l.ucts cntcnny the matri.x of the problem. Pollution ol clam flats and lobster 
beds, .ippla.nions of the I'nre Io.hI anil Dru^ Act. impact of Canadian 
imports, unionism, urban sewai;e disposal practices, and consi-rvation or- 
iianiAitmns win- found to be elements in the distribution of commercial 
fisheries, jbe opp,.rtunity for e.\citin« digression was alwavs present. For 
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ix.iinpk-. in (lu- ( .Ipii.rsiiT i.isc. ihc i|Uc'slinn was raised .is id win Italian 
JiHi'iulanis ii ruk'il lu i»n on niu* ilay tisMn.i^ runs wlicrvas |\)riu>4iK'sc 
ik'Hiiulanis U'lulfil It" nn ruiirila\, or nuMV, sdSii^cs? Or. wliaicxi'r 
iKAaim- u| ilu' "Olil ^.lnkcl•" lislu'riiian su doininanl tliirin^ iIk' ninciivnih 
(.I'lmiiA - I lu' tiilil wuikcrs rtH|uiri'il an cniirt* tLiss luuir in ri'|H)ri lindinvis 
aiul It' v^iM' a liniitril iKMnnnslriilinn «>t n|iiipnK'nl ivlalul to this ivsmirtv 
• •iirnti'il iiuliisir\. Ilu* fiiklini^s wliicli tulluw iiulicalc* lIu" many ^nj^raphic 
awniifs iIk' class pursiK'tl Jurini» iIk' iiUL'slinaiiw pniccss. 

I. CluuiKts in dietary habits is u part of the chan«inK American 
culture, I li's Kki was cstaMisju ti l)\ iiskin^ siiuK'nis and ilu'ir parents, 'Did 
\«»ii. when \uii weiv \nuni^. take md li\er oil in \<>iir oranv^e iiiiee 
e\er\ inornini^-" I lie iitririUiitixe response of the parents, speaking frotn 
their thildhood expeiieiu es. and the nev^iiii\e response of the sluilenis 
via\e e\idenie of a thaiii^e in dietiir\ hahits. The results *\ere in\ers<.' 
when Iried tianis. now in short supply, were plaeed in the paradigm. 

I'he feeding areas of fish are chunKin|i{. Aeenrdin.ii to several of those 
consulted durini» the stud\, the temperature of the North Atlantic ap|H'ars 
I') he v»ellinL; warmer. I he fish, theretore, are mi.iiratin^ Farther luirth to 
m.iint.iin the s,iine temper.iture .uul feeding hahits. This means that a 
New 1 nv^l.iiul fishing; \essel must r.mv»e Farther Fnim home port in order 
not to return ,i "hroker," that is. a vessel whose eateh dtK's uni meet e.\|vnses. 

V The technology of fishing is chanKing. New ways oF eateh in^ lish 
with lari^er nets meiMi that there may he Fewer Fish in the Future to eateh. 
One "old s.ilt" re|)orted that thirty years a^o it was diFFieult to see the 
shalhiu hottom oF the (ir.nul Hanks heeause the Fish were so plentiFul, 
Now fishermen not only see the hottom. they can also see the few fish 
ih.ii rem.iin tlu'iv to Feed. Modern dra^K'^iK n^'tJ* seoop up seaweed atul 
iilher pl.mi liFe aloni» with the FishI 

r Foreign fishing fleets are chanKin^ in compo.sition. Heeause the 
oee.uis heloni» to all natij)ns to share alike, several nations have Fished the 
North \tlanlie Ftu* centuries. Recently the aiipearanee oF So\iet Fishing 
Vessels in i!ure.isini» inimhers h.is heen rcFleeted in smaller .American catches 
.uul in an iiureasc in the numher oF *'hrokers." Since monetary proFit is m)l 
a .lirett laitnr in tlv* So\ let i»n\ernmental motive, their vessels Fish in 
concentrated nuinhers ,uul Follow a eheekerhoard pattern. Ihis jiattern is 
elf ii lent m kle.mim; out an lUVii, hut it cannot he utili/etl by jiroFit seeking 
fishermen. 

I he Use (»F the went' "chanviinu" iti these Fiiulinvis was seized Uj^in 
In the icuher in 'Miler to inirculucc the dynamic character oF imhistrial 
v^cnv^r.Jphx . Mlhoii^h not related tn the principles oF resource oriented in 
(histrics. the cl.iss w.is quick to note that the cotton textile industry is a 
t l.issK e.xample oF a nuv^ialini^ iiulustry. They had heard about th.' impact 
uf this mii^ralinn on the loeal economy oF suth industrial towns as I.owell, 
lawrciue, and nthers in the .\lerrimac Willey. It so happened that a series 
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of tdf\isi„n ilfhatfs lH-t\M-fn t\\.. laiulidati-s Tor tlu- Lliiitccl States Si-natt- 
spotliuluai this wry topic at tlu- tiim- it was Ix-iiiH cliscussc-il hv the class. 

In map thi- mlKration of the cotton textile- iiulustrv, data on spindles 
in t.ptiation uere nhtainc-cl from several volumes of the Stati>itk'al Ahstraci 
of the United Suites. It may k- noted that slower learners were heliK-d to 
visuali/e this miKration hy constructing a chronological series of dot maps 
or har graphs. When secured hy staples these maps could he Flipped rapidly 
uith the IniKcrs and Ka\e a motion picture ellect of the mo\ement of 
siundles in operation Croni the New- l-nKland states to the Southern Pied- 
niont. I he more acK.inced students studied other asix-cts ol" the miKration 
«•! the cotton textile industry. 



The Study of Market and Power Oriented Industries 

In addition to studvinK industries which were resource-oriented, such 
a, the paper and pulp industry, the Frozen concentrated juice industry 
and the hshiiiH industry, the class studied an industry which was inarket- 
oriented and one that was iv.wer-oriented. f or a market oriented industry 
the class selected lor study the location of a Coca Cola BottlinK plant. Such 
plants are Kenerally small in si/e. ..nd ha\e limited market areas. Thus they 
tiiul to be located cpiite near their customers. 

Hie p.wer principle was examined hy studying the aluminum in 
ilustry. In this instance, readings and briel" lectures were relied iiix.n 
alt loutih aspects of the historic l.xation of early i\e\v linKland textile 
mills at small waterlalls were introduced to tie this principle to the dynamic 
role ol mans chaiiKinK technology. The old bnvell mill, huilt at a falls on 
the Charles Kiyer in Wallham. Massachusetts, is only a few miles from 
t ie hi«h sch.M.I. UsniK this mill as an example, the poucr principle and the 
dynamic nature of our culture were related. 

I he concept of "footloose" industries deyeloped rapidly out of the fore 
i-oiiiK studies. I he Commonwealth of .Massachusetts was defined hy the 
students as a political unit within an industrial region of such plants' The 
I ise of the ivw defunct VValtham Watch C:ompany was used to focus 
student attention on problems related to fcxitloose iiulu.stries. Am)thc'r. and 
extremely interesting reason for seleciinK the Waltham Watch Com'panv, 
was the lact that the present Raytheon ManufacturinR Company, the in- 
dustry which motivated the study of industrial locatitm in the first place 
now occupies the site formerly (Kcupied by the Waltham Watch Companv.' 
I he class was cunck to recoHni/.c this fact as an example of industrial 
seipient occiipance. 

At this point, a chalkhoard chart was constructed hy the teacher to 
show the "yeoi^rapher's wa>" of deyelopin^ locative principles. The chart 
was predicated on cost distance-per ton mile of inputs of raw materials and 
outputs of finished products. The chart aided in summarizing locatiye 
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principles in Wrms oi the "value luideci" concept. It appeared to be helpFul 
for reHectin>{ on understanclin^s developed during the actual case studies. 

.\ltht)uvih the chart completed the Formal classwork on the problem 
nj industrial location and change, later units of study, both topical and 
regional, afforded opportunities to evaluate the student's ability to apply the 
principles learned to new situations. It was ^ratifyin^ to note that many 
students did refer to them during the remainder of the course, and in 
several instances used them in their oral and written work. 

;\s a concludin^^ note, however, it should be stated that not all the 
class mastered all the concepts and principles. sJourses have a way of endin^'^ 
before they are really through. Nonetheless, the learning experiences did 
provide new insights into industrial location and changes in the location 
and distribution of industrial plants. 
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An Approach to the Teaching of 
Generalization Relative to Map Scale 

Herbert II. Friedman 



Ihv conu'pi i){ stale is an intrinsic part of all ^co^'ruphic considerations. 
It IS first encountered by a student as a mathematieal expression, a distance 
ratio. Later, it is presented as a inodiFier, a cartographic tool ol" HCiierali/ation. 
it is this latter eonceptiiali/ation of scale with which the classroom ex|XT' 
iences discussed in this paiKT are concerned. 

I he conception oF scale as an instrument whereby successive levels of 
descriptive generalization can be reached is central to the understanding of 
all cartographic presentation. Hence, the decree of >;enerali/ation possible 
about a section of reality should be seen by the student as a function of the 
map .scale. In this sense, the map scale both defines an order of magnitude, 
in terms of area, and an order of >{enerali/ation ii. terms of the phenomena 
under study. 

In his Perspective on the \ature of Cieo^iraphy Cp. 126), Hartshornc 
refers to the concept of ^^'nerali/ation in the descriptive sense '*in which 
it is necessary to Kcnerali/e in textual, or cartographic presentation, by describ- 
in>^ characteristics true (jf the greater part of an area regardless of variaticms 
or small exceptions." l*hc eXjK'riment on the teaching of generalization 
relative to map scale, as here rejxjrted, was part of a larger unit develojx^d 
during the academic year 1962-63. This unit was entitled, "Man's Changing 
\'iew of the tarth Seen Through i\hip.s." A brief description of this unit 
is appnjpriate here to establish the background for the more specific learn- 
ing experience. 

The unit of work, during which the concept of scale as a cartographic 
t(K)l o| generalization was developed, was designed t(j introduce the student 
to the W(jrld of maps, their creation and use. The philosophy which the 
unit sought to transmit was that a map is, beyond its value as a geographer's 
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liH»L a mnMM' nt n.iiitv .ihuin ilu- larih .is lu.in |HMtri\cs it io be at anv 
uivi-n mui tn hisi--i\ ili.it a niap is iniiinali-l\ assnuaioil with man's i^ropiii;^ 
ami pi«»i:u-.s rfllriiinL; iliis nuiMimnt jhiuni^htiiii liisiiir\; aiul. ("inall\. that 
a map i-^ a lUn. iiins lisiUi; w hh h i^ lu \ u* i|r|iniii\i' in smpr Inil clian>4in^ 
in pcrspt^iur .IS iiMii vhanL^rs his. [dp ixaiiiplr. a wurki map nj' ilu' vcar 
ina\ »...iKM\al)j\ hr .js snani;r li» IvhnkI as llu* I in () maps of lIu* 
MiiLlli .tu i< I. ;iu ;np» Mar\ man. 

In ihtv ii.::' f 'a*. I\. !::•.[. .r\ \^ .is i.ilUd iip(»n l»i soi\i' a^ llu' haiulmaidrn 
"l ^I'X'apl)^ Ilu- iiini lui;.in with a siuiU uj tlu* uri^^ins ul* ni«ip makin.^4, 
wluivin iIk- ^-nti pi ..I a m.ip as a ijiiaiuiiai j\r aiul i|iialilali\c inslrunu-nl 
inr a\Mulini^ i.inh tr.inius w.is iU\c'|()pc'il. \ \\nrkin.i^ ilcfinilinn cvolwcl 
«»iil i>t a i.«'mp.ii.iti\L' siihU «>| .iiKU-ni tlcscripiivr aiul cadastral maps. This 
pnacJuK pj'VhkJ ilu |i»uiulaii«'n hw .in hisidrical approath to tht' study 
«»l i.ail»'maph\ ihi<.iii;h ilu' a^is. .\ linu* liiu\ u-pivsiMiiin^^ suhk' t\\cnl\ 
si'\cn ^.I'lHuiKs. sciAcil as ilu- hjsioiu.il hatkclnip iiptin whith the hislnry 
«i! map making was ]M'»iiUrd. Important carlui^raphic cuiuvpis aiul skills 
siuh as spluihit\. iMiih nuMsiiirmnu. prujulinn. map scale, scale aiva 
rcl iiionships. aiul cnurdinaii' s\ stems came iniu locus as the time liiu* 
was drawn. 1 he leaJiinu nt L;cnerali/alinn relative to map scale (olloucd this 
seilp'n ami w is siKcceded tn a coiKliidinu siilnmil on topographic ma|) aiul 
aerial photographic inierpreiaiion. 

Ihe e.xperiiucnl «>n the icacliinii ^cnerali/aiion vetalive to n\ap scale 
In ^an \Uu n snutenis in the ninth L;ra'.le lico^raphy class were presei-ned 
with a st'i .»! cii^hi maps nf the cii\ -if Ikittimore. ran.^iim in scale from 
I 24.n(j() ihr.4i^h I 4n.(H)n.()fKi. Siudei is were a>kecl to heenme familiar with 
as many i|ualitaii\e and ipiai tiiaiiw* details as possible on »dl eii^hl nuips. 
Iweni\ smiiIhIs. lefleelinu si^mticani are*d characlerisiics, were selected 
h\ the Jas^ li.»m the maps imdei stud\. These iiutiKled. ainon>^ others, 
primai\ and sfii'iularv ro.uls, dtieks. airports, ouiniv bouiularv lines, con- 
itHir liius. and ui\ unilines. .\ chart w*is constructed Figure ") which rc- 
ijuired snulenis to place all visible s\mbots f)eside each of the ei^hl scale 
rJcivfues .)[ the ut\ «'!* Dallimore in a cotunin heailed "identifiable." Sym 
fjols hmI \isibli at rav.b ^^1* the eiuhi scale leferences were to be placed in 
a ci.hiinn lu ailed "uiudentil iaMe." It was siivs.secl that all tweniv pre- 
M-lt\iecl s\mb«Os h.ul it» be accnunied b)r a^ either identifiable or unicleiitifi- 
able b-r r.u h - ■[ the eiubt sialc- reteienees and recorded in the appropriate 
ci'himns \s the m.ip scale was lurtlur reduced \'nn\\ 1:24. (H^) throu.^li the 
sines ..t v\iiUi stale lejereiuc's tn 1 .4n.f)()f).f)()(), ;incl their s\ mbols recorded, 
ii Imaiiu app.uini that impoilant ch.iiiiies <Keuriecl in the repvesenl.il ion 
«»! the plusu.i:'. bnau. and s.niet.il i eat ores of the .irea under stuclv. While 
m«'st te.iruiis i"uld bi dc-jMi ted at I 24.n()() mib the c itv outliiu* was listed 
a» nnulentjl -..ibii , .t n wiMilerable number of them dropped out with each 
redutii'-n in Male. It v .is .ibseMid that an imjionant bre.ik occurred some 
where l>eiween n).ips drawn t-* the sc.ile oj" I.^^.SOO and 1 :2^n.()()(). Svmliols 
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BALIIMORE 
AND ADJACENT 
AREAS 


IDENTIFIABLE 
SYMBOLS 


UNIDENTIFIABLE 
SYMBOLS 


R.F. 

1:24,000 






R.F. 

1:31,680 






R.F. (1904) 
1:62,500 






R.F. (1944) 
1:62,500 






• R.F. 
1:250,000 






R.F. 

1:1,000,000 






R.F. 

1:5,000,000 






R.F. 

1:40,000,000 







figure 7. Chart used in listing symbols found on each of the eight 
maps of Baltimore drawn to different scales. 



lor schools, biiilclin^s. «as and oil dcp(/ts, cvmctcrics, and single track rail- 
roads moved from the identifiable column at 1:62,500 over to the unidentifi- 
able column at l:2S0.(K)n. At the smallest scale, 1:40,000,000, all symbols 
moved into the unidentifiable column except the point symbol for the city 
ot Baltimore. At the conclusion of the exercise, an inversely proportional 
pattern of symboli/ation was api)arent between the two columns. The 
concentration of symbols had shifted from the identifiable column at the 
largest scale to the unidentifiable column at the smallest scale. The exercise 
\isibly demt»nstrated that a change in map scale resulted in a change of 
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symboli/aiion which in turn alUTfcl the ck'stripiiw capiicity ihv map 
under study. Ihv student's ahility to ^cMicrali/e from maps, that is, to 
dt'scril)c salient arcal characteristics true ol' the greater part of an area 
under study, was clearly seen as a function of map scale. The inverse re- 
lationship t)f' lar^e scale— small area and small scale— large area was addi- 
tionally reinlorced in this exercise. 

luo of the set of eight maps of the city of l5altimore were on the 
same scale: 1:62,S(X). However, they were made 4() years apart, 1904 and 
1^44 respectively. This set ol' two maps provided an excellent op|X)rtunity 
to compare and record significant differences over a 40 year span of time. 
Differences in city outlines, harbor facilities, central business districts, and 
suburban areas were immediately ap|\irent. On closer study, students noted 
the expansion of the highway system, the increase in the number of rail- 
roads, the addition of an airport, and the enormous growth of the city's 
core region over the 40 year jieriod. The elements of time and change were 
added to the concept of generalization relative to map scale. 

Conclusions 

The conceptual construct employed in this exercise attempted to ex- 
pand the concept of scale beyond its immediate reference to comparable 
earth map distances. It sought to help students view scale as the agent of 
geographic g«'nerali/ation. Since all problems in geography have li built-in 
scale factor which modifies a kind and order of tiescriptive generalization, 
the importance of understanding this conceptual construct becomes ap- 
parent. f:ach scale reference to the city of Baltimore had a corresponding 
reference to a certain level of descriptive generalization as indicated by 
the number of symbols recorded in the identifiable and unidentifiable 
columns. Movement up and down the scale afforded the student a view 
of a changing order of generalization. 

rhe opportunity to put this learning to a practical test came later in 
the ycLir in a unit dealing with the regional study of Southeast Asia. .At 
the chorographic or regional scale, our reference to reality was on a broad 
order of generalization involving such element complexes as landform types, 
elevation, climatic types, and population density. At the topographic or 
local scale, the kind of generalization increased in complexity ami in\'oIved 
element complexes related to such elements as slope, drainage, transportatitm, 
crop acreage, ami farm and urban communities. At this point, it w*»s 
observed that students were able to move with greater facility from 
chorographic to topographic scales and back with a correct reference to 
appropriate levels of generalization. Cieographic horizons were considerably 
expanded as students began to consider and evaluate arcal differences 
on the broad con inuum from the planetary, or world scale, to the topo- 
graphic, or loLui, scale in their investigations. 
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Hu ntv hIvm.I svstun ..f l5alt,inM,v. M.uaI.uuI. ntlc-is a ,Mtlu-r c^xtc-nsivc 
pr..«r..m u, Kc-n«,apln at Ix.th tlu- uininr arul senior hi^h sclu..,| k-vds of 
M.stru.tion. I n- lli.l, Sch.,o| Cc-.^aplu Pn-jc-u |,n.«l tn 1,. an in,p.,rtant 
^•nrulun« and rxivritm-ntal adjunct. tluTc-lna-. f. an .m j-„i„i, „n,«n,tn of 
content .mpr.u.nu-nt an.l a.isiun. In addition to prnvidinK a fund of 
^.;<.«rapluc UuM^, and a iK-ttc-r unclcTs,a,ulin>; of «c-n«raplu. nu-thods 
H„,u.rv. th. c-xp.r,nu-ntal pm«rain ,«as.- sc-ni..,- liiyh .vliool studc-nfs dcf,K-r 
>ns>«hts into the- kind, nf a.ntriluMions a s-nnul program in «'•..- 

graphic alucation can make. I lu- u.ur.sc uas oricntc-d tnpicallv in order to 
l"ov ,de students u ith a u ide ran«e of experiences necessarv for the ac- 
;"mpl.slunent ., this «.ul. Units uere designed to integrate skills. ,t- 
tmules. and understandings sn that those enrolled ,n the curse could work 
•.t |>r.,,ressnely higher levels ..f coniplexitv arul ,,eo«raphie sophistication 
•IS eaili unit n| u,,|-k \vas introduced. 



General Characterisrics of the Course 

I he cniMse u.is cnm,>„H-d ol scnen units ..I' unrk. The first lour dealt 
u.th has.c «eo,rapluc kn..uled«e. i.e.. those aspects of the physical world 
.uu.ss.nj lor an understanding nl the economic and cultural patterns studied 
' ur,n. the last three units. I he first .,f the four introductorv units dealt with 
the n.mire .uul scpe of i,.eo«raph>. \arious definitions „f i-co^Mphv were 
•••mpared a.ul cnr,tr..s,ed. a hrief historical sketch of the development of 
lic-oi^raphic th, .u^'ht uas uitn.duced. and students were led to examine the 
•".inner m uhah geographers solve prohlenis and studv arca.s. The pur- 
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pnsc i)i pLuuii^ this inaiiM'ial at the hcyinniny of the course \\;is it) aajuaini 
siiiik-iiis with iIr' kinds nf [ihcnunK'na ihcy wvrc K^)in^ in siiuly, ami more 
inipuriani, how iIua were uoin^ lo siiidy ihcin, luiiphasis was placed on 
ihc ucHi^rapluf nu-ilimis o[* iiu|Liiry. Cicoyraphic icniis were inirodiKX'd and 
ivlau-d lo niijioriani ouKvpis, iluTchy [)ro\ iilin>^ a foundaiion for ihv clah()ra- 

lioU n[ llu'sc cniKVpis In LllLT lloilS. 

I In- second iinii. tnciissed on ihe use nia[^s, was designed to develop 
pn>fieiene\ in map readin.i^ and niap inier[)reiaiion. li included a review of 
laiiiude and Itwiuiiude. an inirtalueiion lo [^rojeeiions, a simple analysis 
of air ph^l()^, a siud) of lopoyraphic maps, and insiruciion on field mapping 
and map niakinu. Since em[)hasis was lo be placed on ilie use of ma|^s in 
^ucl ceding uniis. ii was iluuiulii esseniial ihai siudenis develop niap-reacliny 
anil niaji niakinu skills ai ihe he^innin.u t^f the course. 

A Unit on Climate 

Inllnwinv^ ilu' Liriii on map undersiandin^s and ihe develn[inieni of 
map rciidnvu skills, siudenis were expnsed lo an iinalysis of ihe [physical ele 
menis iiuoUed in i^eouraphic siudies. LInii three dealt with weather and 
dimaie, The hasic oh|ecii\e of this unit was to hel|) students heller under 
slam! 1 earth sun relaiidnships. 1 the elements and controls of weather 
ami climate. ^ the characteristics and areal distribution (if climatic types 
<»n a wnrld scale, and 4 associations existing between and within cli- 
matic t\pes. In tlu- sectiml part of the unit. em|)hasis was placed on weather 
processes in order to c-stahlish necessary insi^^his into the cause of weather 
and climatic difleiences. The relations of weather and climate to humati 
acii\iiics and to other natural conditions were .ilso investi^iated. The neces- 
siiv ftir ii.cludinu material «>f this nature was reinforced in Project seminars. 
Pitlalls in i^eoi^raphic reasonin^^ often result from the overem|iha.sis of 
plusic.il elements, as well as the perpetuation of notions of cause and 
elleci rclaii»«nships between human and natural elements of the landscape, 
lo further the development of the desired "indeterministic" attitude, time 
was taken at the start of the iniit for class reports and discussion of articles 
which presented various \iews of the role of climate as related to the ae- 
ii\iiies of man. Ibis class acti\it\ prj)\ed to be a hi>^hli^ht of the unit from 
the starulpiiint o( student participation and interest. In addition, it |^re- 
sentetl an extcllent o[ipt jrtunity for the exorcism of residual deterministic 
altitudes of mind. 

SiiLtcedins: lesyjns tleali with a general review of earth motions, causes 
of seas(.Il^. .intl t har.tcteristies of the atmosphere. Despite the fact that causes 
"f seasonal tcmpcr.iturc thanues bad been covered in detail in a required 
riulnh v^r.iile v^o^raplu course, it was foiuul tluu wry lew students actual! v 
untleistntul them, h mav be pouued out that much of the difficulty associated 
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uith Ifamiiiu thfst« eaiisal rt-lationships oftfti arises out of the t-xclusiw 
usf -it tu.)-dinu;nsional diagrams shouinx the orientation of the earth and 
sun. partieularly at the timy of the equinox. A device which admirablv 
copes with this problem is a commercially produced, moveable, three- 
dimensional model of the earth and sun. This planetarium consists of a 
sphere representinH the sun. mounted on a stand with a moveable arm 
supportHU- m inclined Hlobe. When the arm is moved, the globe revolves 
around the sun. and at the same time a system of chains and gears rotates 
the i-jnbe maintaining the paraNelism of the axis. Bv moving the globe 
to desired positions in relation to the sun. important variations in surface 
•.rientation can be demonstrated. "i;he combination of this device and a 
chalkboard diagram helps students better understand the causes of seasons 
with greater ease >,see Figure 8). 

Succeeding lessons dealt uith those aspects of the dements of weather 
considtwd basic to an .-.inderstanding of dimatic variations from place to 
phice. Though each element was studied separately, relationships existing 
hetvveen elements and world patterns were emphasized. In the section on 
temperature, the following topics were considerv-d: differences in latitudinal 
heat potential. h<iri/ontal and vertical distribution of temperature, adiabatic 
heating and co..ling. causes and effects of the differential rate of heating 
ami cooling of land and water, and primary methods of heating and c.K)lin« 
the atmosphere. 

In the section dealing with pressure and wind, generalized world "models" 
were intn-tluced early in the iliscussion to insure understanding of world 
weather patterns as well as weather [)rocesses. These "models" were used 
as a basis h.r a discussion ..f modifying agents in succeeding lessons. Such 
an approach pnned eHective in making the studv (,f majis showing January 
and Julv temperature and rainfall differences more meaningful. While 
criticism has been leveled at the u.se of these "m.Klels" of pressure and wind. 
It IS telt that they ser\e as a valuable tool in the classroom. They do not 
create erroneous impressions in the minds of the students so long as ade- 
•luate treatment is given to 1 their highly generalized and stylized nature 
^ the m.Klifications which are needed to reproduce realistic patterns, and 
^ the amount of uncertainty presently existing concerning the real nature 
of circulation patterns. In addition to Ix-coming acquainted with world pat- 
terns. )H-r st\ students were held res[>onsible for a knowledge of these and 
other diagrams used in explaining various climatic phenomena. 

Home asMgnments were concentrated on the development of broad 
patterns. Ihey were closely keyed to textual materials and class di.scussions. 
I \aluati..n methods relied heavily on "pop" quizzes of more factual informa- 
tion. I he major test at the end of the .section on climatic dements was an 
essay tvpe test aimed at measuring the degree to which students under- 
st.wnl how the several climatic elements were related, and the level of their 
iifulerstanding nf major generalizations. 
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figure 6. Two students use the planetarium to explain the seasons. 




Figure 9. Charts were used to explain the mechanics of applying the 
Koeppen classification. 




Figure JO. The hypothetical and actual distributions of world climates 
are compared on classroom-sized charts. 
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It ua.s 111 tlu' stiicK dl" cliitiatif coiuiols. wliitli li.llowi-cl tlu- sivtioii on 
climatic flomfiits. that amal^jaiiiation ol" lactiial know li'dni- into working 
licncrali/atiiiiis \vas achii-wd. The Lt.iitioLs wfiv listi-J ami discussed in 
detail ill tmns ..J" cdmpoiifiit elements. Tlu-ir ivlatioiiship to uorld climatic 
patterns uas dcnK.iistnitcd hy use of a larvjc dia.«rani showing tlic distri- 
bution ..f climatic types on a liypothetical cntineiit. W.-rkinn from the 
background ot the elements studied, .ind relviny on retentinn of at least 
s<.me oMiieir previous contact with climate in the eiv.hth uradc. students 
were led thrnuyh a deductive analysis of the pattern of climates as shown 
on a hypothetical continent :,see F-ixure 4'^. 

Once the hypothetical distribution \\as un..!e:stood students ucre ex|-K)Scd 
to the actual patterns as show n on the map based on the Koeppen classifica- 
tion of climate. .\ comparison of the- hypothetical and the actual climatic 
distributions led to questions conccriiinK the meaning of lettei svmbols and 
the basis <if the classification. 

I he background and ba.sis of the Koeppen classification were presented 
and discussed in terms of the use of this classification. Mention was made 
oi other classifications, but titnc was not taken to examine them in detail. 
(Jnce the rationale of the Kcieppen sxstem was explained, copies of the 
classilieation were distributed ai d the mechanics of its application discussed. 
C'lassr..on si/e charts with tuu;vrature .md precipitation data were prepared 
for stati.iiis representative of humid climates J-'inuve The classification 

ot each station and the steps follow al in making the classification were 
shown on the ch-irts. Llsin« these and duplicated data h^r other stations, 
students were taught to use the classification sxstem for the humid climates." 
C<insideration of dry climates uas postponed until a fair decree of com 
petence in dealing xvith the A. C\ D. and l. climates had been achieved, 
•or the majority ol the students it took several class periods to reach this 
level. -Ithnui-h some students were able to «rasp the mechanics of the classifi- 
cation system with rcm.irkable speed. 

Classify iny stations luuinu dry climates proved to be more difficult. 
Ihree lacfrs seemed to cause most of the diffie.iltv: impropi-r selection 
ol the correct lormula lor the rainfall reyime: miswnderstaiulin« of the 
numeric! x.i ues arrixed at h.r the boundaries bet^vcen humid and drv 
ami senuarid and arid: and simph' errors in arithmetic Ihe following 
steps hn-ui^lu the majoritx of stiidcn- to a point of elTiciencv in handliny 
tlic entire s\sti-ni of classifieatioii : 

1. Sheets describing the usf of the formulae with examples o{ sevcrd 
st.itions. 

1. Home assignments usiny the classilieation sxstem. 
i Classwork with the system. 

It IS onl\ f.,ir to note here that for the slower students in the class the 
Mstem remained almost a complete mystery. .-Xlthoui-h thev were able to 
understand its purpose, the mechanics lav outside the limits of their abilitx 
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C »i;ni/.iiur w.is taken nl (lir liiiiiiiiluins aiul Jis.ul\ .iiu.iti^s ul iisinii 
llu- iLissilnan«»n mil ol conirxi with Mihii\i niairri.il. In nuk-i i«» inaki' tin 
nuMninurul l»' llu- Miuk'nis, il was puvnlrJ anJ usi-.j as a i«m»| 
iKsiv;nril i«i assist m iMukTM»nulini» llu' wurki pailiT.i n( JiniaU's. | niphasis 
was pl,i.; J nil lis iiiiliiv .is a Jr\ia' Inr lianJIinii Jala and Jiniaiii iksuip 
ii«»i'.. ami »M' making rnnipai isuns wiilun .muI hriw^x-ii kliniaii^ ixprs. 

SuulrMs wnv noi i\\jiiii\\| in runiiiiii llu- l iassilicaiiun svsi^-ni tn nu'in«M\ 
I luA \' I K- p^ThiiiU'il. insUMil. h» usr ik'si!ipii\r slui-ls wIumu'WT llu v wiiv 
vlassilMhii Jiniaiii Jala. Srvnal sialums wnv iisrj lu inlnKliiu- ^\kIi mC 
llu- iliiiiatir ivpi's snulii'J. llu'sr wcw su|ipk'nu"nlal wiili a rliniiiiiv uiapli 
"I a u pK'si iiiaii\i" siaiion. Il was ruinul iliai tin* ^unihinalinn «>l liu's^- 
ili'Mus s^'iArd ai!i'ijiiaU'!\ m inirnJiK^' i-.uk oj' ilu* iliniairs suuli^-j. ami !■> 
Ii\ in llii' iiiinJs 1)1' llu- siiuk'nls kv\ rliai\u'UTisli^s ul' i\uli i\|v. In aJdi 
li'Hi ill llu- lainl'all and UMii|H'raiiM\" i\"viinu's. sliulnils wriv lu'kl i. sp. »nsilik- 
l«M' liu' maim K-aiuri's dl' oihcv w^miIut I'k'nu'nis. lonlruis. and ,iual \\\\ 
UMiis. CkmummI assuciaiiniis of m,i| i\|vs, wvi^'iaiiun. and luniian aili\iiirs 
as ivlau'il lu rarli of ilir ilimatir t\pi's \\im\' also suuli^'J ||u- impdi t.ini 
laci.Ms nj iMili iliniaU" w^ti* lisiul un ^haris di'wlopi'il indivkliialK In ilu- 
stiuliMUs ilu' sUkIv prowMVssrJ. 

1 Ik* unii um was ohiivli\r in naiui\' and nuMsui^'d s|H\ilu .is wJI .is 
mni;ral knowk'dii^* of* uiwld ilinialir paiU'rns. *| lu- ivsulls wriv lavuMhli- 
and sulisMnliaial llu* ini|Mvssion lliai a liiv;li k'M'l dl* o.nipivluiisimi was 
.iLliii"\^"d in all pliasi's tlu* unit. 

Conclusions 

llu* suuknls ill ilu' f\|K'riiiuMiial proviiaiii wviv vi^'iUMalU a\mavir in 
a[)ilil\ nu-an I. (J. .1* kotli tiassrs was W.?" alllioiiv;li hmli slow .md hrii'lit 
siiuk-nis wcK" in\o|\al llu* I.Q. sn»rcs ranv^i'd Troni HI m 122 \ Miuli «•! 
llu* nialmi.il prrs^Milul and many of llu* undcisiandin.ki dowlop^-d wvrv aho\r 
tin- k'\rl kiciUTallv iwpccU'd ol* awra^i* liiv»li scIuhiI iii*o^iM|iln sliukMils. Pn* 
umsr uj this hii>h k'wl of* atiainmiMit, aiui as a ivsiili ol* ilu* niiluisiasni 
i*\id<*furd In tlu* suuk*nis, ii is lu^lii'wd iliat a*siilis indiiau* llu* TiMsihiliiv 
'»{ a vicnmal and iMtluT sul)sianiial u|\iiradinK liiiili scliooj iii-o^iraplu course's. 



Paper No. 5 



A Regional Approach to the Study 
of Secondary School Geography 



Peter Gnro 



I:ach autumn, sctoiulary school m.'ography tfachcrs inherit fj">ups of 
younnstt-rs \\h.» havt- hud littlt- prior fxpt-rit-ncc with Kfography, Their in- 
tt-rt'sts in the social studies havt- htrn vt-ry much influenced by history; 
their method of inquiry and first written presentations attend specifics ,y to 
chron«iloKy. One event begets another. Time unfolds incessantly anu i^er- 
haps (|uite clearly but like a va«rant, w ithout a certain place of 'habitation. 
I«) be sure, the student properly informs his reader of the places in which 
events occur. I le mi^ht even catalog, serint'Dii, as an unrelated introduction 
to his paper, the place characteristics which serve as the setting for the 
historical phiy. Seldom, however, does he mention and uemonstrate how the 
elements of place arc related to the historical occurrence and interrelated 
amon.i> themselves. 

I he facts that such an accumulation of uncoordinated facts has been 
rek-rred to as "trash can «e()«raphy" has no more cau.sed ha demise than 
have insistent pleas for unity in the social studies removed the barriers 
between its member disciplines. If the contents of a trash can cannot be 
presumed to be related simply because they share the confines of the 
same container, secondary school geography cannot merely assort descriptive 
facts into neat national boxes into which one dumps sundry details upon 
exposure. Unless relationships are shown, the course cannot be really 
Kcographic. f-urthermore, as Isaiah Howinan once suggested, disciplines and 
departments are only academic conveniences. All social sciences attempt 
to assess the mainsprings of behavior of man and society, and since men 
and societies exist in time and are also vitally linked to the elements of 
place, history, geography, and the other social sciences not only have the 
right but al.so the obligation to trespass into each other's balivvick. Unless 
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rdalidiiships with other soci.il sindics iwv shown, a course in Hco^^raphy 
tannnt [ull\ [ilay its part in the KcMUTal. non elective, hi^h school eurriciiluni. 

In order to orv^ani/e Keo«raphie faets, or things that tell us something; 
ahout plaee, either a topical or regional emphasis mij»ht he rollouetl. In the 
Jirst instanee, primary attention is yiven to a certain phenomenon, its distri- 
hution around the world, and the relationships hetueen this distribution 
and the area! patterns oF other phcn(Uiiena. In the case ol* regional .^eo^raphv, 
on the other hand, the emphasis is less (jn a phenomenon and more on a 
specific area. Ihe focus is on the localized associations of phenomena which 
make that area d»stiiicti\c, or a "region,'* 

[or the purpose of experimentation within the Hi>»h School Crco^raphy 
i^roject it seemed reasonable to tic\elop a course Focused on the world of 
nations, which are at the outset \ a,yucly familiar to secondary school students. 
.\ccordinKl\, to serve the j^oal of assessing the mainsprinj^s of social be- 
havior and to dewlop orltl-mintletlness." a reviionally-oriented course 
rather than a topicaily-or^ani/cd course was developed. 

The re^^ional framework selected was that of culture areas.* F-or each 
region the class examined how people occupied the land, what physical or 
cultural characteristics distinguished that area From other areas, and how 
these localized associations oF phenomena mi^ht he explained. We analyzed 
national and subnational areas for elements which, when synlhcsized» 
Furnished us with the area's personality or what Hedficid called "a per- 
sistinv; integration of dispositions to behave," the way of life oF a people. 
Ibis intck^ration was coniprehensive ami useFul, providing students witb 
[practical understanding's of societies and their puhlic policies. To that end, 
the delineation oF th" character of a place drew upon any related subject 
in |)hysical ami social science ttj the extent the students and teacher were 
capable. 

lo illustrate how this was accomplished, let us incjuire into a portion of 
the perlormance of one student to whom was assij^ned the task of '1) analy/.- 

Uioy Prur ivd,K Snc Vivupoitits in the Snriul Sricnrr.s, Tw riit> -ciulitli Yfarluidk 
(it tlu' National Council for ihv Social Studies (\V.ishiii^xt(ni: *i*hr Oouncil. UJ58), 
chap. ill. 

Fri'ston J.inifs (rd.*. \rw Virupnints' in Cst'ouniplitf, Twrntv-nintli Yearbook of 
tlu' National Council tor the .Social Studies ^^Vasllin.^ton: Tlic Council, lUof)), 
chaps, i. ii. \. 

.American Conn( j1 of Lcnrncd .Scu ictics and the National Cou.Mcil for the Social 
.Studies. 77jf Sfu'ial Studies and the Horial Seuiirev (New York: tlarcourt Brace 
and World. Inc.. UKi2i. pp. 42-87. 

frssc W'lieeler. J. Trenton Kosthade. and Hichard *l1iouian. Rri^ional (Mm^rapht, 
of thr Worhl: An Intrnductonf Survn/ (Second Kditioii: New York: Holt, Hinclmrt 
and W inston. Inc., Ui51). 

Hhoads Murphev. An Intmdurtum to Crouraphi (Chicau(^ Kand NtcXalK and 

Co.. \smy 

IVcston James and Nclda l)a\is. Thr Wide WorUl: A (^muraphi/ (Socnnd P^li- 
tion. New Ycirk: The Macniilhui Cai.. Uif)2). 

C!>f!e Kolin and Doroth) DruuMnond. Thr World Toda^: Its Tattrrtis and' Cul- 
tnrrs New York. M((;raw-tlill Hook Co.. Iiu.. UH^'ll 
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iiii; tin- tk\ii.»|>nuni c)| iIk' lliiniid P.impa as a ^awi t'lHKl piiKlucin^ aiva. 
■HI. I 1 <...ni|\uiiiv» Us locali/ai asscjciatiDiis with those ul' iIk- Anu'iium 
Mi.iJit WiNi. In this pa|KT. Cor ivasons c.(' hivviiy, that portion o| stiuK-nt 
'■u^\uii\ ..I. flu- comparisons is omitted. I'liis ilocs not mean that comparison 
inim.|M.i.Mnt in u-iiional stiuiics. If. houcwr. the distiiKtiw stamp of a 
:'. M .iK J thmiii^h a numhcM- of mcaninv'tiil interrelationships, like- 
151 ami dilliuMuvs hrtween it am! other eumparahle places can he ae 
^ "mplishi (1 uailiU ennui:h, 

I>ui!nv; ihe era uf Spanish eoloni/ation in South America, the lew! 
MinuiJ r.unpa .'I' Ari^entina w.is for a lon.y time trihiuarv to the Andean 
lni;hianvK In the latter area, precious ores were exploited hy lar^e local 
Inch.ui popuLuM.ns. IVef cattle and sure footed mules were hre'd on the tall 
l^^l.^;ul o'lMurx M.uth of the Wiu de la Plata to meet the needs of hii»h- 
iand .Mmnuinuies tor fond and heasts of burden. As time passetl. the 
'^paniNh louiihcrn. as a result of the moderate clinuue and rich pastures, 
uureaMvl in nundier. 

Mr.mwhile. m I urupr. the people of IJritain made the fateful decision 
I" lu-w.ine an islanil of factories and he>»an to Icu^k for overseas food pro 
(hktrs In fei-il the new industrial workforce. The Spanish lon.t;horns were 
" umkd up en the hui^e i'staiiuus of Ar^^entina and their chilled flesh wns 
^liJpped to llruain on newK inxented refri.^erator vessels JH77 =. The quality 
the heil. ho\\f\er. was inferior to Dritish standards and. consequently, 
HI Nii^-ntin.i tlu-re lu-i^an .i program of careful stock huildin.^ with im 
P'-rted p( dli^ierd animals. 

Impi..\id sUk\ reipiireil impro\ed pasture ,i^rasses. In the deep, well 
drained, w i-li stiui tured, and rich allu\ial and joessial soils (.f tlie Humid 
I'lmp,!, l..n^4 nM,ii-i|. nutritious alfalfa can he .i;rown with relati\e ease, 
I w.uld the t.ill nati\e hunch )^rass and the thick siMcil l urt)pean 
.:ia^- hr lepl.Kidr 1 lu- cs/tN/eicrr; had only t!u' desire to enjov the luxury 
m.i(k p<.ssih|c- |,\ liis nian\ thousands of acres. While he relied upon his 
. Mide ,nul hard\ i^auchos in nianaue iiis herds, they too showed disdain fi.r 
ii^ru ulnm . 

\n«'ilur hist«»rical phenomenon pro\ided the solution to this problem. 
\\ lu n M.udu rn I urope he^an to disi^ori^e hundreds of thousaiul. <^f land- 
•i--- P'"-i t" tin \meriias. .Xriicntina was one of the (K*stinatit)ns in tlie 
mMVMiicni I >peuall\ in the IHMO's. the csiciucicrn was able to a\ail him- 
II "t nunu r"u^ sharein. ppcrs who. b\ hreakin>4 the tjrountl. planting w lieat. 
in-j pf.'mi-n)i: t.. Kmm- the land under ^\\{\\\\\\ after a short tenanex . i^radual 
\ impi' \.vi (lu pa^ture. llie .\\\\\\\\\ crop, harvested aiul fed to the improved 
f'Mk w.i^ t!u Imms f..!- i.reat prosperity. By the ISHOs. liritish capital. 
!. -s'Uii: \io-fUiiui. influenced the rise of irulustries relatt'tl to the pastoral 
• o..inv .mil .iK.. funded essential tvonomic overhead such as railroad 
^' P^^'^ 1'^ -in area where road buildini^ materials were not available 
^"'t di I p mmI aiul whert* the terrain was (|uite flat, railrtud construe- 
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tiun iK'uinic wrv si^ninuuil. In'Kinniny in 1857, railroads nioro cFlVctively 
lied llic llimiid Pvimpa to its nwrsoas inarkois and coniribuicd ti) the rise 
of DuviMis Aires as a primary shippin^^ center in the wester hemisphere. A 
\\ht)le varietv of physical and cultural Factors, unfoldin^^ consecutively or 
concurrently thus made the I lumid Panipa ^reat. It is Ar^^entina. 

Ihere are many im|)lications in such a chissroom exposition of what 
constitutes the Ari^entine heartland. 1liey nii^^ht he specirieally related to 
the IKunid Pampa or Ar>^entina or related more generally to world-wide 
events, riiey may he plusical. cultural, or physical-cultural. For example, 
dties the student understand liow the Pampa soils came to be almost one 
thousand feet deep in places, so pebhie free, so rich, so well-drained? Can 
the student empathi/e with the Argentine land baron who lives sumptuous- 
ly while he frustrates i^rear numbers of landhun^^ry tenants from acquiring 
land (»f their own? C\ui the student offer reasons for the support of the 
dictator Peron by the urban industrial labor force? 

1 he anaKsis of open ended questions couched in a culture area context 
permits the student to be free w heelin>^ in his investi>iati(ui and allows him 
to understand societies a^^ainst a back^^round of a ^^reat ran^e of related 
phenomena, not the least of which are ^^co^^raphic. The pursuit of the 
hnws and whys of thin^^s, to the extent they can be known or surmised, 
makes inquirv worthwhile and understanding real. 



Paper No. 6 



Changing Attitudes and the 
High School Geography Project 



William D, Fattison 



On the basis of* nu ifiuirc as cliivctor oF the Hi^h School Geography 
Project. | wish to nuke some K<.'ncral observations on relation- 

shij^s between vicn^raphers. t»n the one band, and hi^h sc.*<;()l teachers and 
students, on the other. 

f irst, the pmCessitjnal .i^eoi^rapber's alliiiule toward both the high school 
teacher and student now under^oin^ unmistakable change. Not sur- 
prisingly, during the pa* • nri\ years or so nt jnirallcl ^nrn th on the part 
of the bivih school and n(* professional Ke*>i»rai)hy. separateness has been the 
rule. I he Association of American ( ieo^rai^hcrs, w ith a journal aiming *'to 
stimulate scholarship and to jMovide a medium I'or the exchange of findings," 
has been little 0)nccrncd. for most of this period, with the needs of high 
school instruction. Hut with the foundini^. a few years ago, of the Joint 
Ounmittec on luiucatioii of the Asstjciation of American (;eographers and 
the National Council (or dcoLirapbit I ciucaiion. these pnifessional organi/a- 
lions bei^.m to take coi^ni/ance of tb<.se needs, and aiore recently, through 
the Hii^b School (;eoi»iaiib\ Project, to deal in detail with them. Of course, 
such a committee and such a project alw.^vs run the risk of isolation, since 
the |)arent ori/.uii/ations. reliexed ol the res|)onsi}Hlities assigned to them, 
become free to turn their altentinn cKcwbue. but in the present instance 
a stroma "follow tbroui^li"* has operated .igainst this possibility. Specifically, 
v^cograj^lu in the biyb school has Invn made a regular subject of discussion 
at annual .\.\C> and NCXd meetinvis. iMoject newsletters have gone out 
to all .\A(. and \C'(;i. members, hiving a record of jnogress before them, 
and. at the aruuial meeting of the in September. 1963, high school 

teachers were placed on the proi^ram and accordec! special listing in a canv 
I)aigo for expanded membership. |\uil\, at least, as a result of these 
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nuMMiri s. thr i;r(»i;r,ii)li\ iirniVssiun in ^tMUTal has buyiin to lulopt a new 
iMKim- ilu- IumU slIhhjI itailuM* as a crucial interpreter oF the profession's 
tliuiiviht ami wurk tu the Anieriean society at hirye, including not only 
uijiciic hnund \iniili l)iit »i1m) thnsc who will not op tu higher levels of 
ciliicati»»n. 

In spraknii; <'i chani;cs in the profession's attituclc toward the hiv^h 
sLhonj /t'jr/'cr. I must confine m\ c\ idcticc to conferences and conversations 
tu whith 1 ha\c hccn a (lartx, and throiii^h which various professional 
^ct»mapluTs ha\c tontrihutcd tn the Project during the past two years. 

\t the he^inninvi of the project's life, the prospective learner was seen 
h\ mans nf these jirofcssiunals as a recipient. \\ho was to learn larj^ely by 
watching dcmtJusiraticMis. As time passed, and especially diirin^i the academ- 
ic year l'-^^^^'^, the learner came tt) lie seen more and more as scmieone 
acting rather than heinu ac ted upt)n. I'inally, in the iirnject s Hvspousc Paper 

Aui^ust. 1'^^^-^ . I was ahle to report that trainin.^ of the student to demon- 
strate that he can "dt> the things that ivo^raphers do" had won acceptance, 
from suhsianlialU all v^en^raiihers carryin>i responsibility for the project, 
as the ctiuriil ^Wmiv/m c of the jirojcct's efforts. The hi^h school student 
thus cmeriird as a |)ros|K*ctl\e jiroducer, quite as much as a consimier— a 
ueat()r ft leseanh . I'jpeis. maps, regional delimitations and hypotheses. 

Secuiul, attitudes m the re\erse threction, from hi^h school teacher 
ant! student to professional iieov;ra[iher, deserve comment. Although ideas 
entertaitu'd .ihoul ucu^r.iiihy .ind kjeo^raphers are not known to be altering 
Net in atiN .ipi>rcu.ihlc Fr.ictitMi of the nation's twenty or so thousand high 
schtiols, I feel umiidcnt th.it the Project has greatly advanced the de\*elop- 
inent of a inuiiLuLw icchniiiue that f.u) jMoniote future favorable change. 
I his intatdurr is hased uptu) exjilicit reference, in formal instruction^ to 
"the i^e'i^r.ipher's \\a\" .is a model or 1\ik* of behavior believed to be accessible 
to the well taught hiv;h sehool student. In ^ newsletter released toward the 
cnil n| the jUMieLi's second NCiir these comments apjiearcd: 

In uuliumi: [Mrtiu|Mti(in in "tiie Licour.ipher's was." most of the teachers 
lia\c tcndi'd to rrlv prmi.iriK on a lihcral. varied, and fre(|ucnr use of 
ni.ips. .iradinu dein> 'tistrations of cffeLlive student thinking in terms 
ot" itjeaiinn and spaii,il ilisirilnuion. 

1 he tiaJurs h.iM- hecn ahle to shcAv that there are nian> roads open 
ttj the ^r^>^rapluT*s ^^nal oi ilexihie. non slere«)t\ ped dnnkin>i about the 
rei.iti'Mis Iniwcrn m.in in societx and his natural environment. In general. 
the\ h.i\r tuen .ihle t») i;uule their students toward an appreciation of 
e.irih MKitifi.iU is '•c^')^^•ce^. .ind hence as Viiriahles dependent for their 
sh4!iifK.uut' U[H.!i the "attitudes, ohjectives, and technical skills" of the 
soual '.r^.ini/.itiiais putlinu ituMU to use. 

I he Livrahle reat^tion oi experunenting project teachers to "the gcogra- 
l^her's \\a\" .is a l)ro,id Lonce|)t conditit)ninu institution is reflected in each 
»'f the jMi^rs uMitiihuted In teachers to the present volume. 
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Ihc mt)M import.uit i-(inM-i|iR-iuv of this i-.\pivssal ioikvim with .i^i-cKm- 
pluMs u.aikl iippun- t.) luuv kvii sliift. liiM anioiiy tlu' tuuluTs .uul tlu-n 
.niKini; tlu-ir stiidi-iits. from a vii-w of i^n.i.ra|iliv as siilijirt niatti-r to Iv 
aa|mrc-il to a n.mvptioii of i-u-i-raphv as a fit-Id „f i,u|iiiiv and a iiianiKT 
<.t knuuini.. ProinotiM.n tliis shift in sc-\vial uisc-s \\as ihc'dirc-ct classroom 
uso ol iinri-iit «i-oiiraphii- litiTatiin-. iiu-ludiiiy artiili-s from thi- Annals of 
the .\.\Ct and thf journal of Ciconnij^ln of tin- .\CXi|-. 

Ihiril. and last, an cihsfrxation is in oidi-r on tin- possihilitv that thi- 
pmavdin«s ot the- Projat. diirini^ its first t\vo vc-ars. will ha\v a lastiriR 
cilM 0,1 the- si-lhma^c nf AnuMican pn^fc-ssiomd yn.v^raphv. I can sav that 
l«'r m>sc-lf. at least, a .u-\\ vision of tin- fidd has taken shape during this 
time resultmn diivetly from the disehari-e of mv duties as a broker, so to 
speak, for ideas passing between ^e.-nraphers and teaehers. In this view 
tnur distinet hut at filiated traditions are seen as binders that operate in 
the minds ..I Kei-yraphers. preventing disarrav in their eolleetive efforts 
.Ulequate identilieation of these trailitions promises to expedite ^reatlv the 
taskol strenytheninK the tie het\\een |)rofessional and pedaKoyieal «e(.Kra|)hv 
hut more to tlu- present point, it promisc-s to have eunstriietixe effeels within" 
the profession itself. 1 lu- traditions are: 

1. .1 ^Muil tuuUumK the ke> to uhieh is mapping. I houyht. in this 
tradition, coneern itsell uith |n.sitio,uni. and lav.nit on the suifaee of the 
eartii. toyfther uith movements from plaee tliereon. 

2. .\); area sfH.Z/rv truditio,,, made familiar to manv .Amerieans during the 
past turn t\ veais. in priiuipk-. h> inteidiseiplinaiv area studic-s programs 
Uithin yeoi-raphx. the aim of area studies h.is loni- heen reeo.yni/ed as 
that .|f ehaiaeter determination, the task, in this kind of ori..uiiAition n( 
kn.mk.Ji,,, heim- to estahlish and eomnumieate the indi\ idualitv of parts 
"t tlie earth. 

■5. .1 imui Liinl tmdithn,, „, uhieh the purpose ol iiu estimation is to ilium 
inate the sii-uilit.uue of h.ihitat in human affairs and the role of man- 
in soui'tx 111 Lhanyiny the faee of the earth. 

4. All i\trtli scifnvc tniditimL emhraeiny studv of tin- earth, the waters of 
the earth, the atmosphere surrounding the earth, and the assoeiation 
betui-en earth and sun. I roni this tradition springs what is. .ihiiost with 
<Hit a douht. moralU the n,o^t valuable eoiuept in the entire neo„,aphie 
heritage, that ol the earth as a unity. 

In general, i-eoyrapheis ha\e tended to rally to ilifferinK definitions .,f 
their held, with divisiw eonsaiuinees. any sin,«le definition usuallv having 
allowed oni' o| the above-listed traditions to dominate over the others or 
even to e.veliule its fellows. If i,, the futuiv .\iiu'rie.m .yeoyrapbers should 
move toward aLeeptanee o| the pluralism that is inherent in their field, the 
IroKvt uill probahK luxe a strong elaim to yratitude. Ibis max Iv said 
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c\cn nr.Miiin>i ih.u cncjuli.iI aLXvptaiue niav not rest {i\Hm ratiriaition of 
tKc particular lour part legacy described above. OF the literally seores oF 
rt}')resentati^ ^eo^jniphers who have eonie to^^ether to ofl'er help to the 
hi^h seh(M)I throu^jh the Project, many have >^ained conviction From their 
cxperieoce that no sinv»Ie point of view ou^jht to [Prevail, and that both 
school and profession \vill best be served by a multiplicity of approaches* 



Paper No. 7 



Additional Challenges and 
Responsibilities 



Henry J. W'annaii 



It v>as nn privilege and responsibility, during' rUv academic year 1962-6:^, 
to scr\c as field coordinator for the lli^h Sdux)! Cleography Project. In 
this capacity, I worked directly w ith the ten experimenting and twenty 
coordinating teachers, their administrative officers, and the thirty professional 
geographers \u nearby colleges or iniiversities who had been selected to serve 
as consultants. I was able to visit each classroom teacher at least twice, and 
several as many as five times during the ten month j)eriod. On these visits, 
units ol study were discussed and analyzed in ^ht of sug>>estions put 
(orlh in the /\t/eison Paper. At first, very little^^ information, if any, was 
transmitted to each of the teachers conc(Mning units of study develojK^d by 
others in the Project. This policy was adopted in order to >^ive each par- 
ticipant in the Project an opportunity to create a course on his own. 
Later in the year, however, as new, different, and often quite exciting; units 
were developed by several of the teachers, a different policy was followed. 
Iherealter. the more challen«in>i ventures were shared with everyone in- 
volved in the Project. 

Durin>> the course of che year, a number of questions were raised by 
school administrators concerning the place of geography in the high school 
curriculum. These questions, which I attempted to answer as they were 
asked, merit the consideration of the Geography profession as a whole. 
hot the most part they pertain to the nature of Geography, to the kinds of 
concepts and understandings that need to be developed at the high school 
level, to the geographic method of inquiry, and to means of evaluating the 
student's mastery of both concepts and methods of analyzing problems 
geographically. Specifically, the ten questions asked repeatedly foJIovv: 

38 



ERIC 



Additional Challenges and Responsibilities 



39 



1, Why is KcoKraphy in itself im|M)rtantr 

2, Why should ^co^raphy be introduced into the program of studies at 
the high school leveir 

^. If S(j im{>ortant, why hasn't more been done about introducing K^H)^raphy 

into the hi^h school curriculum before now? 
4. Whv not research present endeavors to teach seo^raphy? 

How mi^ht experts in ^eoj^raphy brid.m-* niend the split between 
physical and cultural geography? 

6, Sh(nild geographers write textbooks in Physical Geography, Lconomic 
Cieography, Political CieograpSy, and Cultural Cieography so that second- 
ary school leaders can make a choice among them? 

7. What do geographers think secondary school leaders need, or ought to 
establish, as courses? How long should a course be? 

8. a. How and where can administrators find materials and geographers 

to assist them in determining scope, ''ontent, and placement of 
geography courses? 
b. Where can administrators find six*cialists and teachers who will 
do the kind of job the geography profession wants done? 

9, a. Where can administrators and teachers-in-service be schooled in the 

new ideas de\ eloping in geography? 
b. Do we not need specialists in geography education? 
10. What might be the nature of a geography "Advanced Placement Test" 
to be given to prospective and entering college freshmen? 

In responding to thest* ten questions, I drew most liberally upon the 
work of the Joint AACi NCGK Committee on Education, the Working 
Group drawn from the geography profession, the Advisory Paper of the 
High School Geography Project, and on my own experience and commit- 
ments. While it would be presumptuous to think that the questions were 
answered fully and adequately, some kind of a response was expected and 
consequently made. 

Question ^1: Why is geography in itself important? In response to 
this query, items such as the following were ustxl to verify the importance 
of the discipline: the human desire to know about other places and peoples; 
the critical importance of a knowledge of geography to any nation in formu- 
lating its domestic and foreign policies; the need for geographic under- 
standings in planning community development and growth; and the con- 
tributions which a knowledge of geography makes to planning one's own 
future. The exact and relative location of peoples, places, and things, and 
the significant interrelationships among phenomena, plus (-ther factors in 
regions of varying scale, are often topics of popular concern. The spatial 
associations f)f physical and cultural phenomena, and their variations from 
place to place call f(jr careful study before they can be understood. The need 
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Inr tstablishiMH .ircal associations, rather than lor providinfi a mere collec- 
tion I lacts. u.,s clisLussecl at «reat len«th with a number o( the school 
.uhuin.strators. I he ramif ications of these discussions are so vast that space 
d.Ks not permit a Full treatment of them in this chapter. 

Question #2: Why should geography be introduced into the program 
of studies at the high school level? When this c,uestion was raised. 1 «cn- 
-..uT''' ''I " 'l-' '^"''"^ -'Itfrnative questions. For example, I would 
ask. Uhui a lii«h school senior is awarded his graduation diploma what 
does he knn\\ .,hout those parts of the world where well over half the 
uurlds ,v..ple live-the .Near l-ist. the Far Fa.st. Southeast Asia, Africa 
South ol the Sahara.- II the answer was, "Verv little," or "Nothing" then 
tlu- next question 1 would ask wa.s. "I low can a student obtain such in- 
lormat.on u hen the standard high school courses in the stK'ial studies or 
social sciences, are Cavics, American History. World Historv. and Problems 
n U mocracy?' Still another question related to this was.' "If information 
of this nature is to he obtained in World Flistory classes, how much time 
will he allouited to acquiring itr" 

Sc-ho.,1 .Klministrators were quick to recognize that if the United States 
IN to beconu- \\,;rld leader. American students will need to know more and 
ninre ab.uit the nature of the world in which thev are living, and in 
particular, more about the cultural geography of its inhabitants. 

One of the experimental units develoix'd during the course of the vear 
dealt uith the "Lin" problems of the world-the uneducated, the undeveloped 
the under nourished, and the under developed, Are these problems not 
\\..rthy of .frious stiuly hy high school students, giving their geographic 
aspects adei|uate attention? 

Question #3! If so important, why hasn't more been done about 
introducing geography in the high school curriculum before now? 

Iteteivnee t.. the history of geography teaching at the high school level 
was hunul helpful in responding to this question. When the world, and 
especialK .>iir nation, was being settled and developed, first a physical 
and then an economic geography were made available. As time wen't on, 
the content of the physical geograjihy course was incorporated into an 
1 arth Science u)urse; the economic geography course was commonlv dovvn- 
ur.uled until .-nly the poorest students elected it. The kind of course now 
prnp..sed l,\ the Mi«h School (ieography Project is quite a different sort 
<.I prnyram. It cal.s lor a modern treatment of modern problems, but more 
siynitiLantK. it invites the better mind, not just the potential dropout or 
n..ne<.||e«eh'.und student. The study of element-complexes and of culture 
worlds .uul culture realms, the construction of models, and the treatment 
'■I ^rouiny iirhan areas and of iM)pulation explosions are a far cry from the 
v.i.illeil nld" physical, economic, or legional geography courses of the 
past. In other worils. the kind of geography instruction needed for today 
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aiul i<ininrri>\\ is nut ilu' kiiul that was otfcral ycsicrchu ()r ycsterycan 
MiuUtm ii'Jinit|iics aK«» al^ii^ uitli nioikM'ii subject matter. 

Question Why not research present endeavors to teach geography? 

In ix'spoiuliiiii i<i this inquirv. it was poiiiiuci out that considerable work 
al«»ny ilu'se lines bas alreatU been aeeuniplisbecb and that the Working 
(in»up uf ilu- llii^b Selu«)| C it'«)>iiapb\ Pruject Ivad concluded tbat K^'o^ruphy 
was nt)i playing an ade(|iiaie rule at the secondary school level. It was albo 
iU'lod lb.il in ibose insianees where instruction in geograpbv was being 
uiiereil in "fused'* courses in the social studies, attention was generallv given 
to tbe physical eiu ironinent-laiuliornis. cliniate. soils, minerals, vegetation 
and anitnal lile -with a periunciory nod to map reading, Ihe spatial relation- 
ships and interactions of physical and cultural phenomena, with mankind 
as tbe eaiaUsi nr vunirollin^', [actor, simply ilid not appear. As coordinator, 
I am ilelighted to report that in some school systems serious efforts are 
being made to upgrade the teaching of geography, and that there is an 
eagerness c»n the part o[ several school adminis raiors to reorganize the 
school prngram to include the teaching of get)grapl y. 

Question ^5: How might experts in geography bridge i v mend the 
split between physical and cultural geography? Repbes to this questicjn 
\arieil according to the school offerings, and the sequence of these offerings. 
b<»r ex.im[)le. if a school offered l-.arlb Science, followed by a course in 
Cicograpbx. it w.is suggested that ibis sequence be offered in the 8th-9th 
grades, nr ^^tb l^hh grades. If both were offered in the same year, then closer 
etH)|HTali«)n between teachers was suggested. In fact. i!i some instances, this 
was alreadx being aecomplisbed in an vffecti\e manner. Where no clear- 
tut lines liciween the two courses were visible, the units suggested by the 
Atlvisory Paper were discussed. 

Questi'.in *f): Should geographers write textbooks in Physical Geog- 
raphy, Political Cieagraphy, and Cultural Geography so that secondary 
sciii)oI leaders can miike a choice among them? Quite obviously an easy 
answer l'> ibis inquir\ might be. *'tbe more the better." But **better" in- 
struction in gcijgrapby is not necessarily aehie\ed by multiplying the 
number tif itvxtbuoks .iv.iilalile. The burden of selecting the *Vight" text for 
.1 pariKular tomse still rests upon tbe persons assumedly comiK'tent to make 
suib .1 tbnice. riie ireaimenl of restrictive environments, politically-defined 
regifJUN. uilluralU t»rienied areal units, urban agglomerations, and geographic 
tethni(|ues sbooUl .iffccl the decision. 

Question *^7; Wliat do geographers think secondary schools need, or 
should establish, as courses? IIow long should a course be? The answer 
to tbe tirsi i>{ ihesf iwn rel.iletl tjucslions has already been indicated. It was 
|n»inted 'Uil ih.il the I ligh Scbmil C»e(igiapby Project, through its Advisory 
l\i]ur, b.id suggestcil that terlain units be tried by the experimenting and 
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■ 'neiatini' ttMclu'is. 1 u.is able to point out. as tlic yuir pn.mvssal. tliat 
units liaci htvii cU-vfjopoci uliidi toj-ftluT would ifquiiv iix^a' tliaii 
oiifsonu-stiM- coiirsf ill Ci-oi-rapliv to ninipli'tc I'or rxampli-. oiu- unit 
on haiKV took tlirir utrks to prt-part- aiul tliitr wivks to tcaili. A unit 
on tlu' S()\ift Culture Ht-alm took oik- t hi id of a scnu-sti-r. 

Altlioui^h some units oF study inii-ht in- iiK-luck-d in World History 
onirsts. it is not possilik' to acconiplisli tlie ohjirtiws sit loitli in tlu- 
llii-h School Cifoyraphy Projett in a course that does not exteiul for a 
lull \ear. 

Question #S: Ho-v and where tan administrators find materials and 
Keo«raphers to assist them in determining the scope, content, and place- 
meiit of «eoKraphy courses? And, where can administrators find spcialists 
and teachers who will do the kind of job the «eoKraphy profession 
wants done? In respondini^ to this i|uestion, it was pointed out that just as 
neu inathematieian.s and physieists had to he traineil and old ones "re- 
treadeil" t<) teach 'he new niatheniatics and science pro«ranis. so too would 
teachers of yeonraphy have to he ivtraiiud. Summer institutes and work 
shops \ull he needed t.. accomplish this ohjcctive. 'Hie several prolcssioiial 
i^eonraphic publications are carryin.i^ more inlorniatioii than ever before 
coneeriiinK the availability of these institutes. A new curriculum «uide' lor 
i^eoi^raphic cilueatioii has been published and maiiv Liberal Arts Colle.i^es 
and llmAersitics are be«iniiin« to supply new substantia cuirses as well 
as work in nietliodoloi^v for .^eoj^raphy teachers. 

Question #9: Where can administrators and teachers-in-service he 
schooled in the new ideas developing in seojiraphv? Do we need 
specialists in Kt'Oftraphy education? A portion of this question has been 
answereil above. Lists of luuth Science and Social Science |>rnpects. «r.ints. 
and proposals may be obtained from the .Xatimial Scieiuv I'ouiulatioii. the 
l ord l-.iuiulation. and the Cooperative Research Dr.iiuli ..f the LI. S. OfTice 
oi I d. Ration. School administrators lia\e been invited M cooperate in 
main o| these efforts t.. upgrade our secondar\ school pn-i^rams of study. 
It shoulil be pointed out that there is a red need lor speci.ilists in i^coyraph^ 
eduiation. Relatively few professional .i^eoKiaplieis are Mw iui- eiioui^li time or 
eonduuiiii^ needed research in the teachini^ ..f i^eoyraphv at the elementarv 
and secondary school levels. 

(^lestion What mi.i?ht be the nature of an .\d\ aneed I'laeenient 
Test in ^eo^raphy to be jjiven to prospective and entering freshmen? 

Diirini^ the uuirse of the year. I became inipiesseil with the abilitv 
>>\ hii^h school students tn handle materials ..rii;iiialU prepared for 
the (.nllci^e level, lextbooks. workbooks. nia|) exercises and the like were 

'H.. U ill„ lniiii,,. luhtnr. ••f;nrri< nl.uu (;„i<|.- i,„ ( ;, „xrr.ii.lii.- K.Iu.Mtjou.- 
(.lo^niplur Muratinn Srrirs So. }. .\.,f„.i...l C.un.il |,„ ( ..•ou'...pi.K- Kducatuui. I()ri4. 
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uscti b\ in. my nf those stLulvin>» iiiuk'r llu' dircciion of the ihirlv oxpori- 
nuMiiiiiv' .uul c«u)|vraiin^ ifacluTs. Niiiiiially tlu' question an»sc ahoiit 
li.uin^j tlu'Si' youngsters rt'ptMt their learning fxpcricmrs at the college 
level, Aihaneed plaecnient tests are now heiny ^iNvn in several Hrkls of 
K'arninv' inclmlinvi 1 Ilv^li^iH. tlu* lorei^n lanv^uaKcs, niathcniatics. and in 
Mime o|* the seienees. Surely a test in .yeunraphy uouki he as appn^priatc. 
I ht)se whii pass the eourses now beinn de\ eloped lor the hiv^h sehuni student 
shtiukl he viisen an opptirtunity to take an Advaneed Placement Test in 
Cieoi»raph\ hel'ore registering I'or some o|' the eourses offered at the freshman- 
soph(»mt»re lesel. The h^int C\)mmittee on I'dueation, as well as the Liberal 
l\ducaiion C*t)mniittee of the Assoeiation of American Cieo^raphers^ have 
evidenced an interest in the prejxuation of such a test. 

The foreKniny answers to the ten ipiestions most frequently asked hy 
sehtMil administrators during nn year as field coordinator for the Hi^h 
School Cieo^r.ii^hy Prtiject need to lx considered further hy those int^^rested 
in upyradiny the teachinK of ^eo^raphy at all levels nf instruction. They 
present many new challenges and responsibilities thai should not be ignored. 
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Some Comments About a Structure of 
Geography with Particular Reference 
to Geographic Facts. Spatial 
Distribution, and Area! Association 



Edwin S\ Thomas 



Ihi.' clisciphiK- Kt'"Kraphy is than«iii«. Burton has callwl this changc 
u/u'^'l"'""'"'" has Msscrtul that the R-voliiti.ni is over.' 

Whether wi- a«ree with his position or not we cannot turn our backs on ii 
it IS with us and its eventual appearance seems to have been inevitable, aris- 
ing as It does from the basic nature of man's quest for knowledge. The an- 
swers to initial, simple questions more often than not stimulate more sophisti- 
cated questions, answers to which call Forth expanded frames of reference 
and more incisive analytical tools. 

What are some of these changes? Marble has specified that there is a 
HHiwinK tendency for «eoKraphic research to he motivated bv a desire fo 
understand certain theoretical structures of a Kcneral nature rather than to 
continue the emphasis on studies uliose .ijoa! is primarilv the description of 
a small portion of the earths surface. In nianv of these studies, ^reat care 
has been taken to specify that the motivation for the particular undertaking 
ari.ses nut ol interests that «eo«raplH-rs have maintained for manv years.2 

•As an outgrowth of the conscious desire to maimain continuitv between 
past and present research, certain very basic concepts have been ' identified 
and certain terms representing these concepts have been incorporated into 
our gengra|)hic vocabularies. The attempts to maintain continuitv have not 
been altogether successlul becau.se much of the discipline has not been in- 
foriiied of the terms or the definitions that have been developed. The 
goal of this paper is to |,re.sent and di.scu.ss three of these basic concepts- 
geographic fact, spatial distribution, and areal a.s.sociation. 

'Burton I.m. •Thi- gmuititativ.- Heviilntion and •riu-..rctk-al C;c()irranhv " The 
Camdum Cvonrupher. 7 (196.-3). pp. 1.51-162. <^.«"Rrapiu. iiu 

-Marl)].- Duam- F.. ••.S'mu- Rcmark.s nn tli.- Traiiiing for IVf.fes.Mdiial (k-oHrapliers " 
.1 pap.T d<-l.v..rcd t„ th<- .Nat.onal Cuuieil for Cu^vhW lulucation. uuiMilSiS. 
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An Overview of a Structure of Geography 

rho liniilcd number of coiu-opis which haw fxvn considered rcLvmly 
by .neni»raphcrs ha\t' been selecietl aa-ordin^ to one common professional 
slimuhis. This stimulus is the need to identify, within the \ast c(M-pus of 
Keo.i»raphie thou.^ht and research, a logically consistent conceptual svstem. 
By this, I mean a system in which a limited tiumher of* basic concepts are 
identified and then employed or synthesized to define additional terms of 
a more so|ilusticated or complex nature which then are emjiloyed to define 
even more complex terms, etc. l*he topics U) be discussed in this chapter 
are intniduced in approximately the same sequence as they occur in the 
conceptual structure. 

I et us now try to pro\ide a K^^'neral o\er\-iew of the entire concejitual 
system. Ue will attempt to do this in only the most i^eneral way hoping; 
this ()Ver\iew will |iro\-ide a framework upon which to place the \.u*ious 
concepts to be (Hscusscd. 

In i^cneral, the system follows this structinv. Tirst. we haw the basic 
notion of a iier;L;r£7/j/nV fact, (ieo^raphic facts, once defined, n*ay be expand 
ed into the concept of the sfnituil distribution. *I*lie notion of the sjiatial (hs 
tribution may fv dcwioped. in turn, into the concepts of spatial iyncriictitm 
and ureal aS'<odati(nL Then the concept of the rvu^imi: may be synthesized 
Jrom the notions of the spatial cUstrihution, sjiatial interaction or areal associa- 
tion, dependim^ up<jn the type of re^i^ion one wishes to treat, i.e., its de^^ree 
of complexity or so|)histication. Howewr. the definition of the term, rc^^ion. 
is such that there is no loi^ical inconsistency when one dewlops the re.iii{)nal 
concej)t from the notions of sjiatial distributif^n, spatial inrer-w-ti,,,^ op ai'eal 
asst)ciati()n. I he coiuvpt of scale may fx* treated as another basic concept 
which enters the system at an eletnentary le\el and then continut*s to operate 
thniu^hout it. mothtun.u jiarticuhir K^^'o^raphic facts, areal associations, spatial 
intcracti(»ns anti rei^ions. 

DiaKrammaticallv. wv have 
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Geographic Facts, Spatial Distribution 
and Areal Association 

lhi\in« briiily siirxcwd a KctK-nil structure of gco^raphv let us now 
treat yoiiia. 'lie laLt. spatial clistrihution and arcal association in some detail. 
Ihis discussinn \\ill he primarily definitive and descriptive: the lo«ieal pattern 
and the suhstantive, yoKraphical precedents recognized in developing the 
concepts uill not he specified because of the orientation of the paper and 
because oj space limitations. However, concrete examples of the notions will 
be provided. 

Geographic Facts. To pn)vide a .sound and complete, extended defini- 
tion of the term ^coKraphic fact we should first appraise the efforts of science 
in yencral and the philosophy of science in order to establish a rationale in 
uhich to L.HK-h our delinition. Next, based on our considerations of the phi- 
losophy o| science, we should define the meaning of facts. Finallv. we should 
state and support the premise that «eo«raphv is a science and following, we 
should consider ycographic facts as a kind of scientific facts. Restrictions of 
time or interest do not permit us to follow this intellectuallv satisfying pro- 
cedure. U'c must begin directly with a definition of geographic facts built 
upon our intuitive understanding of the terms employed in the definition. 

lo begin our definition of geographic facts we must accept one general 
statement: there are no facts which are e.xchisivelv and uneontestablv within 
the domain n( the geographer to investigate or treat. I his is the ease,' in part, 
because of the nature of gcograpin and partially because of the unified nature 
ot science. As a manifestation of the latter character, one mav note the em- 
ergciKc in in recent \ears of such interdisciplinarv area.s as bio-chemistry, bio- 
piivsics and .istin physics. .Alternated, we may note that there are certain 
kinds ot lactual statements in which the gcograplier has no professional in- 
terest and with uhich he cannot deal. In this categorv, are the kinds of facts 
which, as thcv iirc suited, have no explicit locative element. "Butter sells for 
cents a pound" is an example of the kind of fact in which we find no 
explicit statement o| Imation. Contrariwise, "lUittcr sells for 79 cents a pound 
in Icmpe. .\ri/ona" is an example of a factual statement which mav have 
utilitv to Kcnynipherv ClcarU. the two statements are not identical: we have 
more inlormation in the latter than we do in the former. 

It should bt- noted at this time that the argument, "All events take place 
somewlu-re and lu-ULe. everything is subject to geographic inquirv," is invalid 
within this framework. To be sure, all "real world" events do take place 
somewhere but until the gcos^raphcr is provided with a statement in which 
the location of the e\ent is made explicit, he does not have the information 
ol a kind which has to him. Summarily and in a general way, we 

may state that yeoi-raphic facts are those facts in which the geographer has 
had a tnulitional professional interest although he mav not have an exclusive 
right to ileal with them. 
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\\V hur iinr, as M'l, provijfd ,i crisj) ilrCiniiion of yi'u^rapliiV Tacts. \\V 
have nuTuly assi-ruJ that ihvrv arc kiiuls u(* Fads which arc of interest to 
k{C()>;raphcrs ami other kiiuis which arc nut oC um.* hecausc they have tu) loca- 
tive clcnu'ius. MiMV iMcciscIy» \\c will now state that ^'ai^niphic facts are 
facts which refer to the character of a place of the iiitantit} or iiitalit} of souic 
pheuo»ie>io}i which occupies a phice at a i^ivoi ti»ic. 

It is a ilcFiniti\c characteristic n(* ^^cov^raphic Tacts that they have three 
cumptMients. hirst, we ha\c the e\ent or occurrence, tiie character or the 
quantity or qiialit\ oT some phenonicnun; second, we have its location, the 
specih'cation oT its place (»r place oT ticciirrence; and third, we have the time 
a* which the event was ohserved. 

Additii»nal lonimentary ahout place is in order. Ihinkin>; ahout its most 
general application, we state that phice is a porti(ni of t\V(f di}>ie}isi(nuil space, 
I raditionally. geographers ha\e heen concerned with iiortions of earth ;;pace 
but. in the Future, the study oT other celestial hodics may he possible and 
should acro-i^^co^raphy. the ^^eo^rajihy oT Ahirs. devcKjp» our dcFinition will 
still be appropriate. DeFinin.k; place as a portitin oF two dimensional space 
has an(Jther advantai^e. We must remember that while studyin>^ places on 
the surFace oF the i.arth. or other celestial spheres, utilizes two dimensional 
space* places also may be studied in three dimensional space, c.^^., portions 
ol three dimensional space arc subjects oT inquiry in astronomy. Defining 
place in two dimensions shows cognizance oT the connections between ^^e- 
oi^raphy, astrt)nomy and other disciplines which have a spatial orientation 
while, at the same time, diFTcrcntiatiny between ^eo>;raphy and some oF the 
otherb.** 

Ha\in>^ ctinsidered place, let us now focus attention on location. A place 
can be identified, i.e.. its location siu'ciFicd, in one oT three ways. First, we 
have mathematical sjieciTication— hy either ^rid or polar coordinates. Cirid 
coordinate locative systems are the ones with which we are most familiar; 
places are speciTied as bein>^ positioned north or south, and east or west of 
some origin. Llsin^ polar coordinates, the location of places is specified by 
distance and ilirection from some orivjin jMiint. lo state that Swamp Hollow 
is "*8 miles northeast of C'entral City is siurificatitai of the location of a 
place by the polar method. 

It is apparent that distance is essential to specifyioir location by the jMilar 
coordinate method. It seems wtirthwhile to note, thercTore. that we can iden- 
tify .It least three diTTerent dist.uice notions, each oT which is imivirtant to 
k^coirrai^hcrs. First, we can identiTy direct earth distance dcTined as the num 
her ot earth cli^tatKc units, e k;.. miles or kiltimcters. separating two places. 
Second, wc can note economic distance in which the separation between 
l^lac<*s is exj^ressed in mom'tarv. dollar, or time. hour, units. Maj^s showing 
the ilollar and time distance relationships between places have proved tt) be 

'Thv connrc tioii [)ct\v(»«-n ntrr»iph\ .md .istrononn u.is c.irls revomii/fil 
f)v Stfn (iriT III *"()n tli«» l)<»{iinti'>n, Me'thml .uul ( ila^Mlu atmn <»[ (icoi^r.iphv,'* 
(UnUmfLyku ,\iautlrr, il^J'2r. pp. 1->T. 
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usi-ful [uv ast.Mrt.li aiul tt.-achin« in various aspcrts of economic and urban 
«cn«raph\ Ps>tlu.l.>«ical distance is the most difficult distance concept to 
drhne and the one about which ue know the least. In general, what wc 
are referrinj.' to is the way people perceive various earth and economic dis- 
tances. Ui- siisjvct that individuals may percuve distances differentiv; in 
rcsp..nse to a ynat many factors, e.^., their income, the time of the dav, or 
.KcnrdinK to ueather conditions, (hmever. we do not know the full catecory 
<• factors huh affect the perception of distance nor do we know the extent 
of the cffcets. Unfortunately, the limitations of space and knowledKc do not 
permit a more complete discussion of distance here. 

1 et us now return to our consideration of location. A second incthcKl of 
speutyim. the position r.f places is relative location. This method is similar 
tn tlut usu \vhen specityin« by polar coordinates but is much less precise. 
Iti tfus nuthnd \ve merely specify «enerallv ti.e location of a place relative 
to some ..ther. such as el..ser or farther, or upstream or downstream from 
some reteretice pouit. To state that New Orleans is south of Chicago is to 
^ptvlfy the loeation uf .\\w Orleans relative to Chicago. I-inallv. wc can 
recoyni/e nommal K.cati.m. in which reference is made merelv to' the name 
att.K hed to some place, such as Chicago or the Tennessee River Vallev. 

Nomuial .ind relatiw locations frequently can be translated into mathe- 
matiiMl IrK-.uions and rice versa ;by reference to an atlas or reference map), 
i-.ij the nomm.d location. Detroit, can be prescribed mathemati-allv as latitude 
4-..J) .\. and longitude 8."i.\V, whereas latitude .■56.2.\ and longitude 112.8W 
can fie translated into the Cirand Canyon. 

We also note that relative location and loeation bv polar coordinates ctm- 
tam a refcn-nee to at least two places. To j.ive the hJcation of New Orleans 
rel.itiM- tt. C■hiea^o ,.\eu Orleans is south of Chicago), involves reference 
t- the nominal Uations, New Orleans and Chicago, whereas «ivinK the loca- 
tKui of Chicanu relative to Detroit and New York Citv (Chicago is nearer 
to Ditmit than to .Neu York City) requires three nom'inal locatitms. 

It Hvnis worthuhile. at this point, to clarify and contrast what is meant 
l)\ char.icter. tiuality of phenomenon, and quantity of a phenomenon as these 
terms rel.itc to a place, f'irst. let us consider the' quality of a phenomenon; 
Ml this instance we are merely considering the kind of event (within some 
ucncral citeijorx that has occurred. For example, we may be consider.'.iK 
the ni'iieral lateyory. \eKetation. and identify that a particular farm field 
pl.iLc is .Kcupied In corn; corn beiii« a particular kind of vej^etation. 
Siniil.irK. sujiptisc- that our «oal is to prepare a land use map of a particular 
uib.ui |.l.Ki>. During the preparation of the map we determine that a par- 
iKul.ir iviru l ..f land is dt.-\-oted to commercial use. In this instance, the gen- 
i-r.il i.itin<.r\ iiuoKfd is the way land is used; the specific kind of use is 
for (onuiun i.il [nirposes. 

I riatiny the quantity of a phenomenon involves deternu'ninn, first, wheth- 
er the kuul uf phenomenon is present or absent and then measuring its ma«- 
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niluck'. Let us av^ain use corn produclioii as an cxami>lc. As contrasted with 
the qualitative pr(»hlcui discussed al)(jve» now we are interested not only in 
the mere presence of corn, hut also in the amount which is pnKkieed. For 
a puriicular parcel oi' land the parcel may he a farni field, or it may he a 
oainty hecause the si/e of the area is not an issue here) we estahhsh first 
that corn ib prculueed and then determine '*how much'* is ^rown. De[)cndin« 
upun our prohlem, we may inquire into *'ho\\ much** in terms of acreage, 
Itual vield or \ield per unit of area. Similarly, if we are interested in the 
human population of an area, we first inquire into the presence or ahsente 
of human hcin>»s in the various parcels and then we may determine the total 
numher of people occupying the [larcels or the number of people pt^r unit 
of area. 

Characteri/iuii a particular place involves synthesizing information ahoiit 
several phenomena which occupy it. An e.\am[)le of a K<-'t>Kra[)hie fact which 
characteri/es a place would he the statement that the area near the mouth. 
n{ the .Mississippi Hiver is swampy. To assert that the particular area is 
swampy, it is necessarv to s\nthesi/e information concerning the condition 
()f the soil, ve>?etation, relief, etc. 

S\ntlietic statements which uenerally characteri/.e places are of necessity 
less precise than statements relating to the quality or quantity of the phenonv 
ena which occupy them. I lowever. while losing [irecision about one category 
or kind oi phenomenon which oceu[)ies a place, we ^ain greater general 
information about main phenomena which are present. If our knowledge 
about a |)lace is meaner, there may be advantages in establishing this more 
general information. l:m[)loying the earlier exam[)le in which wc character- 
ized a particular place as swampy, we can see that if little is known about 
the place there ma\ be greater utility in knowing this more general informa- 
tional iact thaii there is in knowing precisely the density of cyjircss trees. 

Spatial Distribution. Scientists in general do not deal with one fact. 
I hey assemble many of them and then attem[)t to make generalizations con- 
cerning the behavior of the iihenomenon which these facts represent. 

(ieograpbers also pursue research in this way. In fact, assemblages of 
geographic tacts have been a focus of the disci[)line of geography aiid certain 
assemblavics have been of such great significance in the discipline that they 
have been ^wvn a special name, i.e., spatial distrihutious. Most simply, a 
spathil di<triJniti()}i is dcfiuvd a\ a set of i^^eoii^raphic facts representifii^ the 
hchdvitfr af a partictdar phcur>}}icu()ti or characteristic of wau\ places. We 
must reco^ni/e the existence of hnth "real world" sjiatial distributions such 
.IS thosf p(»rtr,i\ed oo most maps and liypothetical distributions such as those 
shown in f igure L^. 

1 he definition givt-n ,\W)\c is recommended by its brevity: however, three 
points require cnnsid^rahle ,implification in order to ex[)licate the more subtle 
l^^nnot,llinn^ nl iIk' term, spatial distribution. The first [xn'nt to be specified 
IS that the relationship l)etween the concept, geographic fact, and the concept. 
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spatial clistribuii(Hi, is close aiui t'irm. Spatial distributions arc defined .is 
scis or assemblages of yeoyraphic Facts. Iluis, many «a)«rapliic Facts con- 
cerning the behavior k){ some pheiKunenon must be determined in order to 
estabh'sh what the spatial distribution oF the phenomenon is. 

I he second pcjint that must be emphasized is that the locatice, temporal 
and indicative (jr characteristic information about the behavior oF the phcnom- 
ennn in question must be maintained, lliis is the case because of the defini- 
tion oF «c^o«niphic Facts which was employed earlier. 'I'hat all three elements 
t)f each Ideographic Fact in the set must be maintained when considering a 
spatial distribution is st)metimes overlooked. F or example, when inspecting 
a choropleth map entitled "Hog Production in Iowa by Counties: 1960" we 
are very much aware oF the presence of two elements oF the geographic facts, 
I.e.. 1 the quantity of the phenomenon, hog production, and (2) its place 
nf occurrence, a county, ihnvever. ue may tend to (nerl(H)k the Tact that the 
producticm occurred in 1%(). The first two elements are maintained in the 
body of the map whereas the third, the temporal elemetit, is spcciFied in the 
title. Where on the map the element is maintained is immaterial; the im- 
portant aspect ib that it is speciFied somewhere, l^hc icmporal element oF a 
spatial distribution is Frequently maintained only casually, as in the above 
example where it appears only in the title. However, when treating spatial 
di.stributions which are highly dynamic temporally or when executing a ge- 
tigraphic study in which the changes in the spaiial clistrilnition are the es^x.'nce 
of the investigation, such as in migration or iiuiovation studies,-^ maintainence 
of the temporal element is absolutely essential. 

.\ third ooint .ihout spatial distributions which requires specificati(m in- 
Nt^lvcs their portrayal. IF geographic Facts collcctt'd and then pc.rtraved 
• •I sonu way so that one or more oF their basic elements is lost then the re- 
sulting collecticni is no lon.^er a spatial distribution. Tor example, assume we 
have available to us a set oF geographic Facts indicating the behavior oF some 
hypothetical phenomenon. \. IF we graphically array the Facts in a graph, 
as Ml l igure 11. we have lost tlu l.vative element even though we may main- 
tain the characteristic and tempcjral inFormation. .A graph like the one shown 
in I'igure 12 is called a histogram. 

Man> times the geographer is confronted with the problems of assem- 
bling >,eographic Facts From diverse areas of the earths surface into a special 
distribution and then portraying this distribution without losing its basic char- 
acteristics. I raditionally, the map is the device which the geographer has em- 
ployed when facing this problem. [?y utilizing • map the geographer can 
graphically array a spatial distribution without l->sing the important locative, 
tempc.ral and indicative information contained in eacli fomponent geographic 
fact while maintaining information concerning the general shape, distance, 

♦For an e'xampU. of this tvpr nf Kt'o^raphir inv estiiration the reader is rrfcrrt'd 
to H.mrrslrarul. lorste-n. *Thf Propauation of [niu>vatinn Waves." Land Sttulirs 
m (.ruuruph.r Srnrs Human Crouravhu. Hoyal rnivmitv of Land, Lund. 
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Figure 12, Histogram: Phenomenon X, Area A, 1950. Source, hypotheti- 
cal. 

directiim ami si/c ot* rclalionshiiis which exist in the "real world" hctwocn 
the indiviJual facts. These latter general relationships j^ive the spatial dis- 
trihution bein^ investi^^ited its specific character. 

The relatinM^hip hetween map and spatial distribution, is very close. In 
fact, a ^o(k1 basic definition of a map is: a map is a j^raphic portrayal of 
one (»r more spatial distributions in which the areal and spatial relation be- 
tween the i^eo^raj^hic facts comprising the individual distributions is main- 
tained. We must hear in mind, however, that a map and a spatial distribu- 
tion are nnt svnonnmoiis. A maj^ of a particular spatial distribution is merely 
a particular kind of graphic ptirtray*' of the distribution and frequently more 
than one sj^itial distribution is port-.ayed on a sinj^le map. 

Pjecause the ina|^ maintains the elements of each part \*'hile also main- 
taining the general areal and sjiatial relaiionships which occur between the 
facts, it (iroxides the ^eoi^rapher with a clearer visualization of the "real 
world'* spatial* distrihutinn than he could secure from other methods of por- 
trayal. 

I he ma|) may he n\' ^rcat assistance to a i^eo^raj^her in two ways. I*irst. 
the map nf a sj\itial distribution may he vakiable to a j^eoi^rapher when he 
is atlem|")tini^ to describe that particular distribution; second, the map may 
also he hil|)ful when a i^en^rapher is attempting to explain the distributitn. 
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Comments About a Structure of Geography 
The la.UT use of til. .nap ,s c.s,Hviallv amuiu.n in tlu- initial plu.sc-s .,F an 

. ukTSt<,.,d uul ,s ..cmplitiul in a .vcvnt ,vpu,t .-n tin- inciclnuv .1 
c-ancer .n Alr.can children an-.l laikc-nua in Amc-rican duicir.n. 

Tho ACrican clis.as.. ulTrrs tlu- Ivst duuuv t.. date- .,C prnvin» a u-lat,ni, 
sh.p iH-tuc-on a vrus and a Inrn. of Kmnan .ana-r. and n; I t , 
.-xphun ul,> .Anu-rican l.uk.n,ia cas.s s.,„u-tinu.. appoa in d . rs 
aj.hc.n..nu.nnn tl,at has 1.1 t., suspin.,ns ..( an inf.-.i'ls H.a'.nt in 1^. 

aph . nu> ..ccur d.-ar arnss tlu- n-ntinc-nt. and .l..wn tin- c-ast o.ast 
..N tar as I ..ua-n... Manpu-s. Sin.r ,lu-> ar. (nnnd in diilclr.n n" 

r in arc-as \\,tl, Us tlian 20 in. uC annual rainfall. Tlu- man .,C ACrir n" 
'"..tchcs tlu ,nap.s (ur >dl.Av icvcr and unc- Inrn, d" sla-pin- sid^n.-ss."- 
Hy p.)rtravin« tlu ocairnuvs. nr Hoyraplm- lac-t.s. ..f jau rana-r on a n, ,t, 

m a tiuu al ua . uc- nou may turn .,ur attc-ntiun to tlu-ir hasic- dnr -nts 
.1 spa,.al d.str, uti.,ns arc- ...nposcd ..f tlucr dc-nu-,Us a f . d . 

si.v TnV l"'" •'l^^'"^'' clistrilnnions slu.rc- arc- pattern, ck-n- 

M. .Hul dispersion. Un- fnUWru u s,n,tiul distrlhuilon U d flucd a the 

^•thout rj,rd to tlu'snv af the study area. The density of a svatial dh^l 

;n,d, .re. reUnne the siu- .f the Lh lea ' 
Hk- definitrnns t-iven ahove can he illustrated hv e.-mpariny and eontns,. 
...K SIX simpk- hypothetical maps uhich are shoun in I-i«ure k The d f c ■ 
c-ncv betueen pattern and densitv and tlu-ir indepe.ulent effect is exenu I fie d 

n form becau.sc all dots are arranged so as to be ecpiallv sp ced from each 
h -r. I f..vever. ,lu- densnics. or frecpiendcs of occurrence relative to the si/c 
-f the areas, are d.flerent. f-or the map sb.-u „ i,, [••ic.i.re 1 ^a .h.-re -.r • T, 
P-^^hilc on . there are on'lv .2 dots plr'^si;: in j;'. oZ^-'iJZ 

••••Clul.lr.-n. \-,rus and Ctiic-r." Timr. (Htnlx r .5. 19fi2. pp. .56.57. 
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figure 13, An Illustration of the Differences between Pattern Density 
cmd Dispersion of a Spatial Distribution. 
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the maps i„ 1 V ,3d ,iin.r.nt pattcT„s arc shewn but the dc-nsities 

arc the- n. ( Ic-arlv pattc-rn and density arc- characteristics spatial distri- 
hu nuns . uc h may ..vratc indc-pcndc-ntly .,F c-ach odu-r. 0„ Vidros 13c- ani 
M a, cn.M.njs }uctisc-d up.,n dispc-rsinn. On h.,th maps, the- dc-nsitv uC d.,ts 

c h - c ''rr.n,c.nK.nt u .thout rc-«ard to the- si.c- ..f the- stt.dv area' Mou- 

,tm.r: •n;:rd;.n;:::;" ' - i'HlepJndcntly of 

It appears u<,rth^^hile to note briellv at this time that «enKraphers suh- 
|.r. H- tn the nntjon that hs anaUvin,. eomparin« and eontra'tit^ the c- 
"MS .,1 spat.al d.stnhufnns fnr a particular phenumen.-n in different studv 
ca.rn several plu-nnn,ena in the sanu- stndy area, basic t.nderstandin«s 
• plH-n..nu.n..„ ,h. relationships betueen phenumena mav be si.t- 
nested tnat are not rcadiU bn.i.Kht to mind bv other forms of analysis This 
.s u-rv .mpo.tant: it appears to provide an indispensable part of the 
■ nc at.on U. tl.. c-ntne discipline of «.o,raphv. It seems reas.lnable that 
nnc ..f the tcMclunu ^oals o| i-c-o^raphcrs sincerelv concerned with Keneral 
-Ucat.on ,n the- pjd,lic hi,l, schools uould be to-provide students w tJ 
d-u.u .n,, , ,s aspect o( the discipine of «c-o«raphv so that the stu- 

; ;r : ^'r: l'^'; ''''''^"''^'^ ''^'"''^''l^- the solution ..f some of 

the pn,| |e-n,s u luch ■ h.v udl encounter in the course of c-vervdav livin«, 

At this p..nt ue lune defined spatial distributions in ^n-neral and have 
d.scussc-d then- Iv.s.c characteristics and denu-nts. {.or ,lu- purpose of com- 
.^l-tnu-ss. nou ,s nc-cessarv to identify tuo basic kinds of spatial distribu- 
. uh.ch uc nuv encounter. One kind of spatial distribution is the con- 
t n ous ukI nuu be defined as a spatial distribution in which occurrences 
.■f he p un,.nK-non m ep.estion occur at all points ^^ithin a studv are-a. Air 
tcmpe-r.mnvs. b.u-nu.tnc pre-sstnc and elevation above- sea level aa- phenom- 
ena v^h,J, [nnn spu.al distributinns [ulfilhni, this rc-cpn-renu-nt because- at anv 
•'.Hi all pnmts vu,h,n a studv area teniperaturc. pressure and ele-vation are 
prese-nt. I Ik- o.lu r kind of basic spatial distribution is the discrete, and is 
defined ..s sp.m.il clistiilnition in ^^hieh ocvurivnces of the phenomenon 
... .|ucM,..n .iiy separated bv areas of nonoceurrence uithin the studv area 
•Maps ..f ur.iu l pits .ire maps hich form discrete spatial distributions because 
each pit in the .ilea is separated bv a finite distance from all others. 

V\ hethei .. panic ul.ir phenomenon is t.-c-atc-d as a discrete or a continuous 
spatial distrihuti..,, ,s tn cnsideiable extent a function of f.ictors other than 
the intr.nsie eh.ir.icter of th, phenomenon. Such practical considerations as 
the i.o.,|s Ml the investiKati.m. the availability of data, and the costs -atte-ndant 
t. . m-cutm^ the studv mav affect the way in vvhich a particular phenon.enon 
.s tre-ated. \ erv recpieiulv. phenomena which occur discretelv in the "ic-al 
uorhl arc cnsulerc el u ithin the context of a spe-cilic problem' as be.nK con- 
t.nunuslv distributed. Ihis situation mav be c-.vemplificd as lollous. \\'e knou 
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that most manuriK'turiim is done in l)iiilclini;s anti that these buiUlinj;s arc 
separated IVoni eaeh other. The value added by maiuifacturinv; vdeluied by 
the Bureau t)|' the Census; mi^ht be studied i^eo^raphieally, building by 
building, but this is not done beeause such data are thU'icuh to secure. How - 
ever, the \alue added by manufacturing is a\'aihible by county units and a 
number oi ^eoviraphers have studied the \'alue added by manulacturin^ by 
ctiunties in the United States. In this latter case, "value added" is For prac- 
tical reasons treated as a continuous variable. 

Spati.il distributions which are composed of ^eo^raphic Tacts which are 
truly discrete in the "real world'* but which are treated in the context of a 
par;icular study as continuous are said to be logically discrete but treated 
continuously.*' 

It is important to note that spatial distributions of the same phenomenon 
within the same study area for the same time period may appear differently 
depending upon whether the phenomenon is treated as spatially discrete or 
sjiatially continuous. In addition, even if a particular phenomenon is treated 
as i\ continuous spatial distribution, difierenees in appearance also may occur 
if the si/e of vhe unit areas for which the data are collected is' changed. For 
example, infc^rmation concerning "value added" is available by State ' conomic 
.\reas and states as well as by counties and the spatial distributions based 
upon tliese different-si/ed unit areas ha\e different ai p^-'i*'"^*"^'^*^- 

These pt)ints are easily seen if we refer a^ain to ^'.'o^raphic facts. A ^e- 
oi^raphic fact is the character of a place or the cpiality or the c|uantity of a 
phentjmenon which occupies a place at a piirticiilar time. P)y modifying the 
sizes of the places for which we secure information we may in effect change 
the data concernini^ character, cpiality or (|uantity. Now. spatial distributions 
are defined as sets (jf ideographic facts; hence if we ha\e changed the indi\id 
ual facts in the set we may also chaoi^e tht iippearance of the overall assem- 
bl ivie. i.e., the spatial distribution. 

.\real .\s.sociation, lo this point we have been discussing ^eo^raphic 
fa.ts and sp.itial distributions. W'v must note at this time that determining 
ideographic l.uts or map|)in^ spatial disiribut,*t)ns are not the sole aims of 
ideo^ra|^hic research. These tW(» iictivities, althou.idh necessary, may he con 
siilered as aspects of the tlata collcctin>: and tlescriptive portions ot the dis- 
cipline. 

The rese.irch .ispects of i;eoidraphy alst) include analytical phases. In fact, 
it is the analuical entleiivi^rs of vic<»i^rtiphers which hold the greatest promise 
l«»r the eontnuied tle\elnpmcnt ol the disci|^line. One of the concepts which 
provides the philosojiluL.d ratioOiile lor much .i^c^'^raphic analysis, both past 



••riiiN p«'rNpeH't]\r on spatial (listril)uti()n.s is .uuilouoiis to the trciituicnt jjivfii 
Nt.itistii.il siTirs in uliich dat.i iirt* {-unsidrrt'tl to (lisfr»-li\ louit-.illv (listrctt* and 
outinnons. 'I'Im-si- notions as tlu*\ n*l.itc to stati^tic.il st-rris .m* distussfd by Kdward 
K Lewis in Mdhifiis' af StatuKtuul Anulysis in luatu^ffiics and hnshu'sw pp. 6*8-6'.9. 
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and piVM'iit, is that ol ^nval ussaciathnL It is t.. a clisLiissioii of this important 
K'lK- pt tliat ilu- ivniaiiukT of this paper is clovott'cl, 

Oiu- of the- hasii- notions to which «a)«raphc'rs suhscriht- is this: If. with- 
in a i-uc-n stml> mva. the- spatial distrihmions of two or morc> i^hL-nomL-na 
iiiy Mniilar. tlicn thost- phfiionu-na art- somehow rt-latL-cl, \VV mav «o some- 
\\hat h.rthcr and state, as a corollary, that the greater the similariiv hetween 
spat.a distn .utions. du- closer kuW he the relationship het^veen the phenom- 
ena vvhul. thc> represent. It is from these strai«lufor\vard and simple notions 
that the concejn ol areal association aria-s, 

Most succinctlv. ,in-cil ussociatioH is ilefinvil as the simlaritv ivithin the 
sum- <ttuh „re<i hchvecu two or mm' spatial distrihiitious detcnuiued by 
,»lun,H,tio,i collected for tlw sctwe unit areas. The notion can also be defined 
ui terms o| ijeot^raphic facts. Remembering that spatial distributions arc as- 
semhlayes of i.eo«ra|)ln\ facts. \ve may in turn define areal association as the 
similarity betvveen the t\\o or more sets of neonraphic facts collected for the 
sank- unit areas. 

.\dditional comment about the definition of areal association is required 
in -rder to proude m-re complete inderstandinn about the concept. First of 
all. ue must make explicit \\hat is meant hv the similarity of spatial distri- 
hut.nnv We cm re.ulily see that if the hinhs and lows of'tuo spatial distri- 
luitions u.incide. that those- distributions can be considered as being similar. 
I lll^ situation IS e.vemplified in Figures 14a and 14b. In this instance, the 
assuaatinn hetueen phenomena V and X is said to be positive. I I(mever. 
ulien the relationship betvveen phenomena is negative, the spatial distribu- 
tions .,|m. nia> he said to he similar, In this instance, high values of Y occur 
m the sanu- places as values of X. as illustmted in Figures 14c and Hd 
In the for.iur. mav state- that the are;il association hetween Y and X is 
|«oMn\e and in the latter that it is negative, 

I et us next turn ..ur attention very hrieflv to the instances when the 
o.iu.-pt of .n-eal association provides an appropriate resc-aich rationale. In the 
clefinit.on presented earlier. \\e referred to spatial distributions or sets of 
ijcoi.r.,phK facts determined by information collected for the same unit areas 
I lus nuMi.s that each of the phenomena for \vhich \ve are collecting informa- 
tion .Yurs. in general, \\ithin each unit area into \vhicii the studv area is 
^1'^ "k'cl. 1-or example. \Men studying total populati.m and the number of 
ivtail cst.ihlishnu nts in the .Middle West, using countv-si/ed unit areas, we 
expeu l.o,h phe. nmena to <Kcur. in general, within each of the counties lo- 
i.itcd in the stucK area. I lence. an inquiry into the sMiiilaritv of dies. - 
spati..U,strilnit,..ns is appropriately cast ^vilhin the ar.alvtical framework pro 
Mtletl l)\ till- coiuein ol areal association." 

■IMl,,- pl,..Mo„M',M \mu^l .•..nsi(i..n-a. in Ken.Tal. do not ,kv.i.- within the sain.- 
t .-.|...ntK ,s .•npl.n.-d ,s sp,,fi.,I int.-rac-fion. Wiflm, fl,is franu-vvS w.- Vv 
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Ma. Isopleth Map of Hypothetical Phenomenon Y, Study Area A, rJG2» 
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14b, Isopletli Map of Hypothetical Phenomenon X, Study Area A, 
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1 4c, Isoplcth Map of Hypotlietical Phenomenon Y, Study Area B, 1962, 
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IkL Isoplctli Map of Hypothetical Phenomenon X, Study Area B, 1062, 

Figure 14. Similar Spatial Distribution which Illustrate Positive and 
Negative Areal Association. 
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I he cliscussi..,, in tlu. i),vculi>,u |MiaMraph is rdatc-cl to thi- circumstances 
under uhul, tlu- c.-iKvpt .1 ;„va asM.ciati..n is appropriatclv applied. Let us 
n..u cnsulcr hrK-flv Im,u tlu- ..Muvpt n,av Ix- nnplnu-cl. The ccmcc-pt is most 
ra,iu-ntK cmpl..u-cl t>. s.curc infnrnuuinn about a particular spatial distri- 
tnit...n. In cmpann^ tlu- paiiuular spatial distribution with others, the ge- 
..i^rapher able t.. ic entile a s„„|, plu-.uunenon or several phe.u.mena whk'h 
are area ly assneiated \v ith that -ne ^^bieb is the central focus oF the investi- 
■^ation. Ihuse plun..nu-na \vhicb are arealU associated uith the particular 
ptu-nomennn are said to "explain" it. Il.mewr. ^vithin the context of a par- 
tuiilar research proiect. tlu- yci^raplu-r is not satisfied \\ith merely establish- 
ing that tuo .,r mure spatial distributions are similar. lie also strives to de- 
rmine the process vvbicb leads to the similarity. Tor example, a «eoKranher 
maj n..te that u itbin a particular stuck area. map .,f population l?n!u tb 
i.«.ks yerj nuuh like a map which portrays «r.mtb in the nimdx-r ..f persons 
.i.p">ed m manufacturing lie then may note that pople are apt to migrate 
tu places tn secure jub.s and. hence. ..ssert that the desire for employment 
.ucunts lor the sinularitv between the two maps. 

Hefore concluding .nir remarks on tlu- concept of areal association it is 
neiessarv to discuss, at least «enerall\. h<n\ areal associations arc established, 
I.e.. h..\\ ue ni.iy determine whether or not tv\o or more spatial distributions 
are, m tact, similar.'^ l .,r our purp.-ses. we mav identify tuo .proaches- one 
ijeneral set o| teehni(|ues iiuoKes \ isualU determining whether or not spatial 
Uistrihutions are similar; the other ucneral approach involves the use of statis- 
tical ti-ehniques to establish tlu- sin-ilaritv. 

One ut the \ isual approaches is ti\,ditional in ^eoj^raplu : it involves the 
\isMal .nmparison o| two ,„• „„„• „,aps. llsiny this approach, maps of several 
spati.il distributions are iircp.ued aiul then inspccteil to determine whether 
■•r not the various phenomen.i. when mapped, form distribuiions which ap- 
pear to he similar, .\notber visual app-o.ich for establishing areal associaticms 
iinohes tlu- use o| the scatter diagram" On a .scatter diagram two sets of 
data nun be portraved. If tlu- \ari.H,s d.;t-. ubich represent values of both 
phenomena appear to Ih- v\idcl>- .scattered o\er the entire area (;f the graph, 
ay"! Hiiure 1 xi. then the tuo pbeiu.mena are considered to be only slightly 
related; the patterns .,f the spatial distributions will be dissimilar' and the 
are.il assocati..,, bet\\eei, the distributions is slight. Contrariwise, if the dots 
representiiui the \alues .ire nn-uped eloseU around .i straight line or some 
recvni/able curved line, as ,,,1 I iyure l^b. then the conclusion is that the 
phennmeii.i are quite Joselv related, i.e.. th.it the phenomena are closely 
assouated ari-.illv. When the p.ittcrns of spatial distributions are complicated', 
tlu- sc.itter di.iiir.un m,i\ Iv a more effecove to..| for determining areal associa- 

^TIm- utitrr MucnlN ap.:!„u,v,.. (,„■ ,1m- N.rv .ursnry tn-atiiu-nt given this 
topK tl.-vv. s. r. tl.rn- ,s VM Uininoiu iilcMlun- .,ti the im-tho.U of cstablishinir 
.r.Ml ..sso<uti..nv mu.l, .,t wiuM, i\ ,,„ii,. t.vl.ni.-.ii. Tius si-ction of tlu- puTH-r 

i> <li \-.|. (i tn llitrndii. IliU till- topii'. 

•T!..- -.1 MaU<-r .iMxr..iiiN k dl^clls^(-^i in most c-k-im-ut.iry statistics books. 
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Figure J 5. Scatter Diagrams Showing Spatial Distributions which are 
Slightly and Closely Areally Associated. 
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lM»»; than a uiap Ihv.uisc (ui a suiiior dMuuni llu* vxwiu to which the lii^hs 
ami li»\\s n| ihi* ilislrihuliun currcsiiniul is iikmc tMsiU sicn, 

Uh* n[ siaiisiiuil iiKlhotls to cK'tcrniiiu' arcal associations iuKIs a ^rcai 
deal n| pR-cision and concivtcncss lu a [nuiicular inscMi^alion and allows the 
UCMJuraphcT to cope* with research situations which otherwise nii^ht frustrate 
his ettorts. lor examjile. h\ usinu statistical teehnicjues the ^^H.^rapher ean 
handle the prohleni which Trecjuenlly arises in Keo,^raphie research in which 
several spatial distrifiutions which are only vaguely similar are considcMvd. 
In this case, no ['irni statements ean !)e made about the areal association oh- 
taniini: In-lween the ch'strihutions. However, usin^ statistical technicjucs, this 
pi<'l)lem I an hv ov ercome. 

1 he statistical methods used most commonU to measure areal assoeiaiions 
are simple and multiple reuressicn and correlation. These techniques are 
discussed in most elementarv statistics Ixjoks. Aiu further discussion of tlicni 
woulil he inappropriate in this paper. 



••*riii prrp.tr.ithm .oi ' m^^u.iI .m.ilvsjs ut maps and stattcr tiiauraiU'* appears to 
|jf t l< arlv uitlijft tlir alnliK aiul ( nmim'tiNur.»tt' with the triiiiiiiiir i'f liiuh sehool 
stiitlt ntv It N (Idnlitfiil tlial iiiorr tliati a vtTv \iw upprr (li\i.si<iii vtudftits tonUl 
«•}•' uillj til'- arif liiiu'tii !naiiipnlatj»»ii^ uivoKt'd in tin- statiNti(al trratiiicDt. This 
(U uMitwiial Im^iv [,.r <livpi n^'Urj uitli tin- Ntatistual appr(»aj.li suiuiiiariK. 



